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A meeting to discuss the Trinity River improvement 
was held at Dallas, Tex., June 3, and arrangements 
were made to incorporate the Trinity River Navigation 
& Canal Co., with a capital of $300,000. About $11,000 
was subscribed. It is stated that the river has 5 ft. of 
water for six months of the year, and by the removal 
of snags would at once be navigable for vessels of light 
draft. Col. Henry Exall and Mr. Bryan T. Barry, of 
Dallas, are among those at the head of the movement. 








Various methods of garbage disposal have been inves- 
tigated by a special committee of the Lynn, Mass., 
City Council. Plants working on the Engle, Merz and 
Limorin systems were visited. The committee was 
unanimously of the opinion that the Merz system is the 
best. The Engle system, however, on account of its 
cheapness in first cost will probably be adopted. 


A trans-Pacific steamship line is soon to begin ope- 
rations in connection with the Northern Pacific R. R., 
the vessel plying between Tacoma and ports of China 
and Japan. The Guion Steamship Co. furnishes the 
vessels and operates the line. 


Cleveland has gas at 80 cts. per M. ft. as a result 
of recent litigation between the city and gas companies. 
A year ago the City Council passed an ordinance re- 
ducing the gas rate from $1 to 60 cts. The gas com- 
panies fought it in the U. 8S. Circuit Courts, claiming 
that their property was practically confiscated. After 
the suit had been on trial for some months a com- 
promise was reached under which gas is supplied at 
the moderate rate above stated, the company paying 
besides 644% of its gross earnings into the city treas- 
ury. 


The Baltimore & Potomac tunnel, by which the Penn- 
sylvania R. R. passes through the city of Baltimore, 
is to be ventilated by a large fan, delivering air into 
the base of a large brick chimney. 


The Commissioners of the District of Columbia haye 
reported to Congress on the McGowan plan for re- 
modeling the sewerage system of Washington. They 
estimate its total cost at $1,844,652, and refuse to 
recommend it on account of its crudeness, lack of de- 
tail, etc. They state that the report by the Board of 
Sanitary Engineers appointed by the President under 
the act of March 2, 1889, contains the best plan for the 
sewerage of the city which has yet been presented. 


A contract for a Kansas City sewer was let a few 
years ago at a price so low that the contractor found 
he had a losing job on his hands and so informed his 
bondsmen. It was then discovered that the city engi- 





neer had changed the location of the sewer to the op- 
posite side of the street from that described in the 
specification without taking the precautien to secure 
the written consent of the contractor and his bonds- 
men to the change. Thus the contractor can throw up 
his contract if he chooses and escape the penalty there- 
for. 


The most serious railway accident of the week was 
a head collision, June 5, near South Carrollton, Ky., 
en the Louisville & Nashville R. R. The accident was 
due to a misunderstanding of train orders by the crew 
of a southbound excursion train. Four persons were 
killed and about 25 injured, some of them seriously. 
Both engines were wrecked, and two cars telescoped. 
A derailment on the Delaware & Hudson R. R., near 
Hydeville, N. Y., June 2, resulted in the death of one 
man and the injuring of about twelve more. Ic is stated 
that the track was under repair, and that one of the 
rails not being securely spiked, was overturned by the 
pressure of the wheels. 


The expedition for the relief of Lieut. Peary is to 
start next month under charge of Professor Angelo 
Heilprin, of the Philadelphia Academy of Natural Sci 
ences. It will be remembered that Lieut. Peary, with 
his wife and five assistants, were landed last July on 
the shore of McCormick’s Bay, in West Greenland, 
about 700 miles from the North Pole, their purpose 
being to make an exploration of Northern Greenland 
during the present summer, as described in our issues 
of March 14 and June 3, 1891, by traveling overland 
through the interior. Lieut. Peary had the misfor 
tune to break his leg during the voyage, and was ecar- 
ried ashore on a litter. The party had seven tons of 
coal, and provisions enough to last until next De- 
cember, and unless too venturesome in its explorations, 
it is probably safe. It is necessary, however, that re- 
lief should reach them before another winter in order 
to ensure the safety of the party, though Mr. leary’s 
original idea and expectation was that there were 
endtgh returning whalers to ensure him passage. He 
is at this time, if he has carried out his original pro 
gram, well started on his northward journey to the 
“most northerly point of Greenland,’ which, if success- 
ful at all, will occupy but a few weeks. 


The National Nicaragua Canal Convention, which was 
held in St. Louis, June 2, 3 and 4, adopted the follow- 
ing resolutions: 

Resolved, That the Congress of the United States 
is hereby requested to give such final assistance to 
said marine ship canal of Nicaragua as shall be nec- 
essary to secure the completion of this canal, and ‘that 
this shall be so done that the Government shall be 
made secure. And be it further 

Resolved, That this Convention recommend to the 
generous and patriotic people of the United States 
the investment in the securities of the company until 
the General Government shall have acted thereon. 

Resolved, That two committees of five each be 
appointed to visit each political national convention, 
to urge the adoption by such conventions of resolutions 
in favor of the building of the Nicaragua Canal, and 
asking aid from the General Government for the con- 
struction thereof. 


Vestibule trains with buffet cars are being introduced 
in Germany, as the result of a visit to this country 
made in 1890 by Mr. von Borries and Mr. Bute, of the 
German Railway Department. Mr. Bute states that 
the first two have been running since May 1 between 
Berlin and Cologne, and the next two since June 1 
between Berlin and Frankfort. Another train will be 
put on between Berlin and Cologne, by a different 
route, passing through Hanover. 


A new dry dock on the Calumet River, at Chicago, 
is proposed by the Chicago Shipbuilding Co. The dock 
will be 400 ft. long, 100 ft. wide at the top, 50 ft. 
wide at the bottom, with 16 ft. of water over the 
keel blocks, and a 70-ft. gate. The location will be 
about a mile from Lake Michigan, with only five 
bridges intervening, and the river has been dredged 
to a depth of 16 ft. by the United States Government. 


The proposed Chicago & St. Louis air line electric 
railway was described by its chief promoter, Dr. Wel- 
lington Adams, before the New York Electric Club, on 
June 2. An illustrated description of the enterprise 
was given in our issue of Feb. 20. The proposed speed 
is to be 100 miles per hour. The cost of the road, 
248 miles in length, is estimated at $6,000,000, and a 
prominent contractor is alleged to have agreed to build 
it in six months, which can doubtless be done, though 
whether the track can be made fit for 100 miles per 
hour speeds is more doubtful. Two power stations will 
be built, one at Wilmington, about 55 miles from Chi- 
cago, the other at Edinburg, about the same distance 
from St. Louis. At the former place a large water 
power will be utilized to develop the electricity and at 
Edinburg the company has purchased a coal mine and 
will erect a steam plant. The current will be trans- 


mitted to the line wire at a tension of 25,000 volts. 
Dr. Adams expressed a belief that six months’ traffic 
during the World’s Columbian Exposition would yield 


sufficient revenue to pay the cost of the road. Should 
the road be constructed and work as expected, it 
would, undoubtedly, be of the sensations of the 
Exposition, and have very large earnings. It would also 
be the precursor of many other such lines. But the 
fact that the project is a mechanical and electrical 
possibility is as yet far from being demonstrated 


one 


The National Surface Guard Co. makes public the fol 
lowing statement of its yearly sales since the guard 
was first put upon the market, in 1888, two y< 
it was patented: 


ars after 
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Such a statement is one of many evidences that the 
surface type of cattle guard is gradually 
the old pit type. We we had the corresponding 
tigures for all the other surface cattle guards in the 
market, and we would be glad to publish them all in 
tabular form if sent in to us. 


supplanting 
wish 


Work was resumed on the Chignecto ship railway on 
June 2, in accordance with a cablegram from Meiggs 
& Son, of London. About three weeks will be required 


to pump out the docks so that construction can go 
forward 

Tunnels under the East River bid fair to be nu 
merous. Ground was broken on Jone 3 in Fourth St., 
Long Island City, for the first shaft of the New York 
& Long Island R. R. “o.’s tunnel, which is to cross the 
river opposite Forty-second St.. New York Clty. Its 
total length will be about 18,000 ff., all of which is 
expected to be through rock. Mr. I. P. Dickinson, 7 


Nassau St., New York City, is Chief Engineer 

The East River Gas Co. opened bids on Weduesday, 
June 8, for a tunnel, 7x10 ft 
through which pipes and wires are to be 
ing gas and electricity from plant in 
Long Island City to New York. The grades of the tun 
nel can be very steep, as it is not to be used for rail- 
way and the length will not more than 
2.500 to 3,500 ft. Mr. Chas. M. Jacobs, 192 Broadway, 
Chief Engineer. The is also inviting 
bids for the construction of a gas making plant, with 
a eapecity of 5,000,000 cu. ft. per day 
electric plant. Mr. Emerson MeMillin is President. 

A much more ambitiois scheme has just been in 
corporated in New York, under the name of the New 
York, New Jersey & Eastern R. R., the avowed pur 
being build a railway from Flatbush and 
Atlantic Aves., Brooklyn, under the Kast River to New 
York City and under the Hudson River to New Jersey, 
a total distance of six miles. Current report 
credits Mr. Austin Corbin and the Pennsylvania R. R. 
Co. with backing this enterprise. The proposed route 
is across the lower end of New York City, and it ts 
claimed that the plan contemplates extensive handling 
of suburban traffic between New York City and the 
Long Island and New Jersey towns. The tunnel would 
extend through rock for the whole distance, and the 
difficulties of ventilation would be such that electric 
motive power would doubtless be used. 
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A special train of twelve cars has been built for the 
Emperor of Germany, and is said to be a magnificent 
and elaborate train. The cars are connected by vesti 
bules. The ears include a library car hung with tap 
estry, a drawing room car upholstered in white satin, 
two nursery cars, a kitchen and dining car, servants’ 
car, and smoking and sleeping cars. The cost is said 
to have been about $600,000. One of the higher railway 
officials visited European countries to see the different 
royal cars in use, and also visited the United States, 
and inspected some of the fine private and special cars 
here, many of which are far superior in comfort con 
venience and elegance to the English royal cars. “As a 
result of this tour, the American type of construction, 
with a train of cars having through communication, 
was adopted. 


Fiectric traction for the New York elevated railways 
is again being put forward, and a proposition has been 
made by the Short Electric Railway Co. The railway 
authorities have requested the company to specify what 
it wiil guarantee to do, what the cost would be, what 
would be the advantages iu saving to the company and 
benefits to the traveling public. The company pro- 
poses to supply motors that will do the work of the 
elevated roads at a moderate cost. The motors would 
be practically nciseless, smokeless and clean. It will 
be necessary to have power houses at different points, 
but how the power wiil be transmitted the company 
has not decided. Some years ago an experiment was 
made cn the Ninth Ave. line with the Daft motor and 
the result was not wholly successful. The power was 
inadequate and the cost is said to have been excessive. 
There was also a similarly unsatisfactory experiment 
with a Sprague motor on the Thirty-fourth St. branch. 
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THE BIG BULL TUNNEL, CLINCH VALLEY 
DIVISION NORFOLK & WESTERN RAIL- 
ROAD. 


By Emile Low, M. Am. Soc. C. E. 


The Clinch Valley division of the Norfolk & West- 
ern R. R. extends from Graham, where it leaves the 
New River branch of the same system, to Norton, 
where it connects with the Louisville & Nashville 
RK. R., a distance of a trifle over 100 miles. Both 
termini are situated in Southwestern Virginia, and 
in a section of the state which is at present under- 
going a great development. The surveys for the 
Clinch Valley division were begun early in the year 
1887, and construction was commenced about the 
middle of the same year. The whole line was not 
completed simultaneously, but in sections, which 
were then opened for local traffic. The entire line 
was opened for through business on June 7, 1891. 

The general direction of the line is S. 75° W.; 


the air line distance from Graham to Norton is about. 


SO miles. 

The route of the railway lies entirely to the south 
of this air line, and its greatest deviation from it, 
which is 8 miles, occurs at Castlewood, 74 miles 
from Graham. The line attains the highest eleva- 
tion of any standard gage railway east of the Mis- 
sissippi River at Tip Top, 10 miles from Graham, 
where an altitude of 2,754 ft. above sea level is 
reached. The lowest point of the line is at Lick 
Creek, the boundary between Russell and Wise 
counties. The elevation here is 1,473 ft. 

The maximum grade is 1.7% in both directions, 
the descending grade going westward, occurring 
just west of Honaker, where its length is about dy 
miles. The ascending portion begins near Virginia 
City and extends to the west end of Little Tim tun- 
nel, The latter grade, however, is in two sections, 
not being continuous, a slightly descending and level 
grade intervening. 

The total rise to be overcome from Graham to 
Norton is 1,410 ft., while the total fall in the same 
distance is 1,632 ft. 

The first 80 miles passes through a limestone 
country, while the last 2U miles are in a sandstone 
formation, 

The construction of this division has at points en- 
tailed expensive work; the Clinch River alone is 

"7 


crossed 27 times. The first three crossings are made 


on wooden trestles; of the structures at the other 
crossings two-thirds are Howe truss bridges and one- 
third are substantial iron ones. Of the latter bridges 
the 19th and 27th crossings are the most extensive, 
the former being located on an 8° curve and the 
Jatter on a 10° curve. There are also a number of 
trestles, of which four range from 120 to 150 ft. in 
height and from 520 to 646 ft. in length. 

Different spurs and divides were encountered, 
which are pierced by 10 tunnels, varying in length 
from 155 ft. to 1,925 ft.; these two also happen to 
be the first and the last in the order of going west- 
wamti from Graham to Norton. The following table 


shows the length of the different tunnels and their 
relative location; 


t Distance 

No. lei a pam, 
e pd 006659200 00000 conse hee deexe 31.3 155 

STLILIIIINT Tt teeeteeeeseeeees 4 437 

by: PIOOR otis sc ose Poke Oe 5 2 1 we 

Bs NOs sieve waccndene uae 6u.1 "Sis 

6. CONE 6.40.00900006660 tbs 000 13.5 20: 

De MUR a sgn ck Cann meet ene 82.1 1 600 

© GAG BR, ics 5 os cc cdvocacs 82.4 "327 

DNS 05's Sa dhs sae vkos bas 83.1 1 566 

MD, TAR Bi gins scnnindccasuee 86.4 1,925 
PENNS MG. os. os oa Foe ie enh eA HRS 9,123 


In the construction of these tunnels no extraor- 
dinary engineering difficulties were experienced, ex- 
cept, perhaps, in Big Bull. Their excavation was 
generally by means of hand drills, although machine 
drills were used more or less in some of them. 

All but three of these tunnels are on tangents or 
straight lines; of the curved ones, two are located 
on 8° curves (Nos. 2 and 3), the other (No. 8, or 
Little Bull) is on a 10° curve. 

Tunnels Nos. 5 to 10 inclusive are also timbered 
more or less, being driven mostly through slate and 
shale formation. Tunnels Nos. 1 to 4 inclusive are 
excavated through the solid limestone rock, Nos. 2 


and 4 having a very short timber lining at the west 
ends, 
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The object of this article is, however, to treat 
more in detail of Big Bull tunnel. This tunne| 
pierces the hill known locally as Bull Hill, a divids 
between the waters of Russell Creek, on the eas: 

side, and those of Bull Run, on the western slope 

The eastern approach to the tunnel lies in a smal! 
tributary to Russell Creek, the entire line being 
partially laid in the lowest ground. The length o1 
the approach cut is about 1,000 ft. The amount of 
material removed from this cut by the contractor 
approximated 44,000 cu. yds., of which about 407 
was earth, the remainder, with the exception of a 
little solid rock, was loose rock. 

After the track was laid in the approach cut, an 
immense slide occurred at the east portal of the 
tunnel, The material of this slide, about 10,000 cu 
yds., was removed by the railway company with its 
own forces. 

The direction of the tunnel at its western end is 
such that it opens at right angles to a small branch 
of Bull Run, consequently the approach cut is short 
there, being only 118 ft. long. 

The amount of material excavated was about 
2,400 cu. yds., of which about one-half was solid 
rock, the remainder being equally divided between 
earth and loose rock. 

The elevation of the east portal is 1,725 ft. above 
tide-water, while that of the west one is 1,753 ft., 
there being an ascending grade (going west) of 1.67 7, 
through the tunnel. The greatest depth of materiai 
above the tunnel is 335 ft., at a point 1,100 ft. from 
its eastern end. 

The material through which this tunnel passes is 
a slaty rock. In driving the tunnel several seams of 
coal were encountered. The larger, which varied in 
thickness from 2 to 4 ft., was first met at the west- 
ern end at an elevation of about 18 ft. above the 
bottom of the tunnel. It dipped rapidly and at the 
center of the tunnel it was close to the floor. At 
this point it also assumed its greatest thickness. It 
then began to rise and reached the roof of the tun- 
nel about 250 ft. from the eastern pertal, and at a 
point where the shale rock disappeared, its place 
being taken by a heavy blue clay. 

A small seam was also met at the western portal, 
which, owing to its dip, soon passed below the floor 
of the tunnel, only to rise again near the eastern 
portal, where it appeared divided in two small 
seams. Of course, in driving the tunnel the coal 
from these different seams became mixed with the 
rest of the excavation. Most of the material was 
used in making the large embankment between Big 
Bull and Little Bull tunnels. After the road was 
opened for traffic this coal caught fire and is still 
burning, but has nearly exhausted itself. 

The contract for the execution of this tunnel was 
let to Mr. Geo. T. Mills. He commenced operations 
at the same time at both approaches, in the month 
of October, 1887. The west approach, being the 
shorter and through a more favorable formation, 
was completed first. The west heading was turned 
Nov. 21, 1887. In driving the heading hand ham- 
mers were used. Work was prosecuted vigorously 
until April 22, 1888, when work on the heading was 
temporarily stopped. Up to this time 600 ft. had 
been driven, being a monthly progress of 120 ft. 
Owing to the character of the roof, timbering was 
carried on close behind the excavation. 

This timbering consisted in the heading of two 
inclined struts 10x12 ins. in size, with a central 
piece of the same dimensions. The struts abutted 
against a wall plate, which measured 12x12 ins. 
Suitable gains were cut in this wall plate, in which 
the struts rested. On the subsequent removal of the 
bench, the wall plates were supported by posts 8 x 12 
ins. in size, placed at a slight angle from the verti- 
cal. ‘These posts were spaced 3 x 6 ins. apart, c. to 
c. The feet of the posts rested upon mudsills, 6 x 12 
ins., laid flat. These sills were further adjusted by 
wedges and blocks, the latter resting directly upou 
the subgrade of the tunnel. 

The eastern end of the tunnel is lined with timber 
for a length of 753 ft., while 542 ft. of the western 
end is similarly treated. This leaves 400 ft., near 
the middle, which is not supported. (Since the origi- 
nal construction some of this has been lined.) 

In addition, the timbering is qouble for a distance 
of about 90 ft. at the eastern end, where a smaller 
set was placed within the larger one, for the pur- 
pose of strengthening the same. This portion of 
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the tunnel being through soft ground, on the stop- operation of taking up the bench was again resumed, the west portal, and entered a blue clay. Instead of 
page of the heading (April 22, 1888) the work of the heading meanwhile standing still. This arrange- the regular heading a drift was driven forward, and 
taking up the bottom was commenced. Work on ment continued until Jan. 1, 1889, when the heading its roof was supported by temporary props. This 


was again started and the bench stopped, machine drift was driven about 50 ft., and was then consid- 
drills still being used in the heading. At that date, erably enlarged, and so timbered as to permit the 
June 1, 1889, a total progress of 1,264 ft. from the construction of a masonry arch inside. 
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the heading was resumed on Aug. 25, 1888, that west end had been made in the heading, while the Toward the end of September, 1889, a small air 
on the bench being continued also. On Oct. 29, bench had advanced 1,161 ft. shaft was put in about station 301, to be used for 
1888, work on the bench was suspended, and the Work was continued without interruption in the the purpose of ventilation. This air shaft was lo- 
driving of the heading alone was continued by use heading after June 1. On July 2, 1891, an accident cated at the eastern end of the tunnel, where the 
of machine drills, worked by compressed air ma- happened to the air compressor, the machine drills cover of the material above the tunnel was about 15 





Solid Rock. Timber Lining. —Timbering for heen Lining. 
NORMAL SECTIONS OF BIG BULL TUNNEL. 


chinery, the boiler of which was fed by coal obtained were abandoned and hand drills were resorted to. ft. This shaft afterward proved of inuch service 
from within the tunnel from a small drift driven at About Aug. 8, 1889, at a point 1,517 ft. from the as an inlet and outlet for the steam and wafer pipes 

° right angles to the axis of the tunnel. Work on the west end, the heading passed out of the slate mate- of the pumping plant afterward located at the east 
heading continued until March 9, 1889, when the rial, which had been encountered exclusively from end. 
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Early in October, 1889, a test of the alinement, 
etc., was made, carrying the same through the shaft 
just mentioned. The alinement checked within 0.01 
ft., the levels within 0.08 ft., and the measurement 
0.09 ft., which can be considered almost perfect. 

On Nov. 8, on account of the boiler being unable 
to make steam to keep the heading clear of water, 
work on the heading had to be abandoned. On the 
15th of the same month the central drift caved in 
near the face, leaving a hole at the surface about 7 
ft. in diameter. This hole was filled in with lumber 
and hay. The break occurred at station 209 x 70 
there being 12 ft. of ground above the tunnel roof. 
A drift was started at the east end of the tunnel at 
the level of- the heading. This drift was about 35 
ft. long on November 20, leaving at that date 30 ft. 
between the two headings. These headings met on 
the night of Noy. 22, 1889. 

While the work of driving the tunnel proper was 
progressing, operations were proceeding favorably 
at the east approach from October, 1887, to the end 


of December of the same year, when they were ~ 


temporarily suspended. In order to facilitate the 
removal of the material from the east tunnel head- 
ing as soon as it could be reached, part of the east 
approach cut was not taken out down to grade, but 
about 12 ft. of bottom was left in; the top of this 
was reached by a gradual ascent. 

No work was done in this approach cut during the 
winter months of January and February and the 
early spring of 1888, and it was not until about the 
middle of May that it was resumed. During the 
stoppage of this work considerable material slipped 
in from the left hand side of this east approach cut. 
This continued to be the case after work was again 
started. The slipping material moved in bulk as a 
whole, being the overlying earth on a sloping rock 
foundation. Cutting away its support at the bottom 
caused its displacement, and it could not be stopped 
by any means tried. Work continued slowly in re- 
moving the slide until the end of the year 1888, very 
little apparent progress having been made toward 
reaching the east portal. 

During the early part of January, 1889, consider- 
able earth came in en masse, covering the already 
excavated formation to a considerable extent. It 
was not until the early part of March that the old 
face of the cut was again reached. 

About the middle of April, 1889, a large crack ap- 
peared on the right hand side, which ran out from the 
cut at about station 299, 150 ft. or so, to within 15 
ft. of the highway, which skirted the ent on that 
side. The crack then ran diagonally back to the cut 
at about station 207. After this crack appeared 
forces were kept at work day and night. At various 
times the advisability of arresting the progress of 
the slide by means of a retaining wall was broached. 

Suitable plans for this work were prepared. The 
retaining walls were to be 24 ft. high, between sub- 
grade and the bottom of the coping, and to be 12 ft. 
thick at the base and 2% feet at the top. The face 
batter was made one inch to the foot, and the back 
was stepped off with 6-in. offsets. 

The arch was to be of stone also, the cross-section 
being egg-shaped or oval. The ring stones were to 
be 21 ins. thick, resting at the bottom against skew 
backs, between which an invert was to be placed. 

This arch, however, was never built, nor was the 
left hand or south wing wall. 

About the end of June, 1889, the question again 
came up, and it was then decided to build a wall on 
the right hand and to continue it westward as far as 
circumstances required, which point would also be 
the facade of the stone arching of the tunnel, which 
was to extend into the tunnel such distance as would 
be found necessary or expedient. 

In consequence of this decision a force of men 
commenced quarrying stones on July 23, 1889, for 
this proposed masonry. It was, however, not until 
Oct. 11, 1889, that the first stone of the wing wall 
was laid, which was at station 206 60. During 
the month slow progress was made. Much wet 
weather was experienced, causing the sides of the 
ent to continue slipping, which interfered greatly 
with the excavation for the retaining wall. By Feb. 
1, 1890, about 567 cu. yds. of stone had been laid. 
The work of excavating the approach ahead of the 
retaining .wall went steadily on. About the middle 
of January, 1890, the heading timber between sta- 
tions 299 + 25 and 300 + 50 (at the east end) showed 
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indications of a very great pressure. Within those 
limits the sticks in about 14 bents were more or less 
cracked and crushed at the joints. The size of the 
timbers was 12 x 12 ins. and spacing, 3 ft., ¢. to e. 
An examination made Jan. 16, 1890, indicated that 
the heaviest pressure was from the right hand side, 
but the bents were only slightly displaced. On the 
surface of the ground over the tunnel there were 
several small cracks and one large one, being the 
continuation of the big crack in the slip on the right 
side of the approach. The crack was about 100 ft. 
to the right of the center line and extended from 
station 209 to 300 +75. Additional bents were put 
in place wherever there were indications of failure. 

There was quite a rain-storm on Jan. 19 and 20, 
1800, which seemed to have brought all the weight 
of the slide against the wall. Small cracks appeared 
near the juncture of the main and wing walls. 

About Feb. 15 more cracks appeared and the wall 
commenced to bulge. On March 1 the wall had 
moved about 2 ft. Later on the wall showed signs 
of inevitable collapse, and it was ordered to be 
taken down by the contractors. 

They commenced this work on March 10, 1890, 
and early in April the wall had been entirely re- 
moved, 
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placing an inside set of timbers progressed favorably, 
and by Sept. 25, 1890, there had been placed 2s 
bents, each 3 ft. apart. A great deal of rain fell 
during the execution of this work. In the latter part 
of September, 1890, it rained nearly one whole week. 

The excavation of the tunnel, which included the 
final dressing and finishing up, was completed on 
Oct. 11, 1890. 

The total amount of material taken from within 
the normal sections amounted to nearly 21,000 cu. 
yds. 

There were three normal sections, the one intended 
for the masonry at the east end, which had an area 
of 440.25 sq. ft., or 16.3 cu. yds. per lineal foot; the 
standard timber section, which was 324.43 sq. ft., 
or 12 cu. yds. per lin. ft., and the regular rock sec- 
tion, whose area is 263.66 sq. ft., or nearly 9.8 cu. 
yds. per lin. ft. 

Beside the regular excavation, there were some 
slips and falls, as stated above. 

Owing to the delay in completing the tunnel, the 
tracklaying, which had reached the mouth of the 
approach cut on Sept. 29, 1890, had to be tempora 
rily suspended. 

It was again resumed on Oct. 12, 1890. Owing 
to the temporary timbers which had to be kept in 
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The heading timber of the enlarged section was 
strengthened by intermediate struts, especially at 
points where the original bents were partly split or 
bulged. 

About May 1, 1890, the forces working the west 
bottom reached the masonry section. Owing to the 
larger quantity of material to be removed, slow prog- 
ress was made excavating the same. 

On June 24, 1890, another section was added to 
the east timber portal, the same being extended 14 
ft., making the total length of the tunnel then 1,721 
ft., from portal to portal. About July 20, 1890, the 
east portal showed signs of giving way. It was 
braced at once by placing heavy sticks horizontally 
between the wall plates and also between the posts 
about midway between the wall plate and mud 
sill. About 30 lin. ft. of the timber was freated 
thus, 

New cracks were continually appearing. The con- 
tractors finished the bench on July 21, 1890, which 
completed the tunnel, except the final dressing up. 
Soon after another slide occurred at the mouth of 
the tunnel, covering the roadbed to a depth of from 
6 to S ft. In order to strengthen the timber in the 
masonry section, an inside set, the same as the 
standard tangent section, was ordered to be placed in 
position. While the contractors were doing this 
work, the first set of timbers at the portal fell in. 
A very heavy rain fell toward the end of September, 
1890, and these timbers had been in a precarious 
condition for several days. The material continued 
sliding in from the right hand slope. The work of 


position at the intermediate portal, track had to be 
laid by push cars. To provide for this contingency, 
a small locomotive had been, furnished, but on ac- 
count of the heavy grade (x 1.67%) it was found to 
be too light, ahd its use had to be given up. Track 
was thus laid by hand to the west end of Holbrook 
Tunnel, a distance of about 144 miles. At this place 
a long and high trestle had to be put in, much of 
the needed timber for the same having to be brought 
in from behind. 

As the temporary braces mentioned above pre- 
vented the locomotive from going through the tunnel, 
the 12 cars which contained the trestle timber were 
placed at the head of a train of empty cars and 
pushed into the tunnel as far as was possible. The 
remainder of the distance through the tunnel they 
were pushed by hand, assisted by teams of mules. 
The cars were then unloaded and the material trans- 
ported to the trestle site on push cars. 

As the temporary braces precluded the use of a 
suitable engine, it was then decided to lower the 
grade at the portal, and immediately under the 
braces, easing the same off for some distance on 
either side. This work was started on Nov. 13, 
3890, and completed in one week, engine No. 44 
passing into the tunnel at 12.15 o’clock p. m. of that 
dey. The total clearance obtained was 14 ft. 3 ins. 

This cllowel tracklaying to proceed until it 
reached Coehurn station, about 11 miles east of the 
western terminus of the Clincly Valley division. In 
the early part of December, 1890, there was consid- 
erable rainfall. 


~~ 
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On the night of Dec. 5, 1890, the first set of tim- 
bers at the east portal, consisting of six bents, fell 
in; at the same time about 3,000 cu. yds. of material 
slipped in, completely blocking the entrance to the 
tunnel. This material came in from the right hand 
slope. On Dec. 11 another slide occurred, this time 
from the left side. Immediate action was taken to 
remove the material by means of loading same 
on construction train cars. Owing to the con- 
tracted area to work in, progress was necessarily 
slow. 

To further complicate matters, a very heavy snow 
fell on Dec. 16, which nearly stopped all work. 
Negro labor was nearly the sole reliance, and the 
men could not be persuaded to work during the in- 
clement weather, snow and cold. 

It was then decided to remove the material by 
means of a steam shovel. One was ordered and ar- 
rived on Dec. 17, 1890, about the time of the snow- 
storm. Christmas following soon, there was a total 
interruption of work, which was not again resumed 
until Dec. 30 following. The approach cut having 
originally been taken out only 14 ft. wide at sub- 
grade, the steam shovel had to start work nearly 
200 ft. from the portal, where there was suflicient 
width to place it. The shovel was gradually ad- 
vanced as the material ahead of it was excavated. 
The railroad flat cars on which the excavated mate- 
rial was loaded were placed on the main track, their 
movement. being controlled by a locomotive. Owing 
to the short distance between the steam shovel and 
the face of the slide, but about four cars could be 
loaded without shifting. As the shovel advanced 
this number was reduced to three, then to two, and 
finally to one car, the progress in removing the slide 
being therefore greatly retarded. 

During the removal of the slide, which occupied 
the months of January, February and March, 1891, 
much rainy weather was experienced. With every 
rain much material would be washed in from the 
sides, 2nd would cover the rails to a depth of a foot 
or more. Being in a semi-fiuid condition, its re- 
moval was extremely difficult. It had to be shov- 
cled by hand on to the flat cars, the steam shove! 
meanwhile standing still. At other times small 
quantities of material would come in en masse; these 
slides were removed by the steam shovel. Work 
was prosecuted day and night, Wells lights being 
used during the latter time. While the portal was 
closed considerable water accumulated in the tunnel, 
as it had no outlet. It reached a depth of about 20 
ft. at the portal and extended back into the tunnel 
nearly 1,200 ft. The quantity of water thus confined 
was considerably over 1,000,000 gallons. 

After the slide had nearly all been removed it was 
thought that by suddenly removing part of the slide 
by blasting and starting the water to flow it would 
wash considerable material away in its escape. 

Several holes were made and charged with dyna- 
mite and then exploded. Owing to the loose char- 
acter of the soil, the explosion had but little effect 
upon it. It merely loosened it up a little, and so all 
efforts in this direction were abandoned. The work 
of removing the slide in the usual manner was con- 
tinued until the portal was nearly reached. There 
were, of course, large spaces among the timber 
debris, through which the water readily found 
egress, and in about 24 hours nearly all the water 
had drained off, washing in its exit but little of the 
remaining slip away. 

The conditions at this time were now such that 
work with the steam shovel had to be abandoned, 
and hand labor was again resorted to. The material 
was wheeled on to the flat cars by means of wheel- 
barrows. 

It was also found that the material had run into 
the tunnel about 30 ft. This material was also 
wheeled out. While this work was being done car- 
penters were engaged in lagging the inside of the 
tunnel timbers at the immediate portal with 3-in. 
plank in order to strengthen the same and to pre- 
vent its outward movement. In addition heavy iron 
bands were fastened on each side of the timber, be- 
ginning at the top of the wall plate and extending 
diagonally downward toward the mudsill. This 


treatment rendered the timber comparatively secure. 
Toward the last of March, 1891, all vestige of the 
slide had been removed, and trains again began 


running through the tunnel and have continued to do 
so ever since, 
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MENDES COHEN. 
(With Portrait.) 


Mr. Mendes Cohen, who was elected at the last 
annual meeting President of the American Society of 
Civil Engineers, and whose portrait appears in this 
issue, was one of the extraordinarily long list of 
subsequently distinguished engineers who were 
trained under Benj. H. Latrobe and Ross Winans 
in the early days of the Baltimore & Ohio R. R. He 
was born in Baltimore, Md., May 4, 1851, or al 
most simultaneously with the birth of our railway 
system. At the date of his birth about 100 miles of 
railway only had been constructed in the United 
States, nearly half of which was on the Baltirnore 
& Ohio R. R., on which Mr. Cohen was to receive 
his earliest training in civil engineering. Tis father, 
David I. Cohen, was a native of Richmond, Va., 
and a member of the firm of J. I. Cohen, Jr., & 
Bros., of Baltimore, well known bankers in their 
day. His mother was Miss Harriett Cohen, of 
Swansea, Wales. The members of his father’s firm 
took quite an active part in the development of the 
early public works of the country. The senior was 
the first president of the Baltimore & Port Deposit 
R. R., which by consolidation became part of the 
Philadelphia, Wilmington & Baltimore R.R., of 
which last he was for many years the vice-presi 
dent. He was also one of the early directors of the 
Baltimore & Ohio R. R. Co., whilst another brother, 
Col. Mendes I. Cohen, was a director of that com 
pany at the completion of the work to the Ohio 
River. From this early connection of his family 
with public works it resulted, doubtless, that Mr. 
Cohen took up the profession of railway engineering. 

Before entering railway service, however. he 
cured at the age of 16, when the death of his father 
made it necessary for him to begin serious work, an 
engagement in the locomotive works of Ross Wi- 
nens, where he remained for over four years learn- 
ing the trade of machinist, and acquiring a knowledge 
of drafting and of locomotive construction. In 1851, 
at the age of 20, he was appointed assistant engineer 
on the Baltimore & Ohio, serving under Mr. Benj. 
1). Frost, who had charge of the famous 6% tem- 
porary track over the Broad Tree tunnel, whose 
heavy zgrades and 300 ft. radius curves were then 
absolutely without precedent, and excited the great- 
est astonishment and interest throughout the world. 
After this work was completed Mr. Cohen was 
transferred to the motive power department, hold- 
ing a position approximately corresponding to what 
would now be called an assistant superintendent of 
motive power, though at that time there was a good 
deal of chaos in the distribution of official duties, 
and men were assigned to one or the other duty as 
their personal qualifications seemed to warrant. All 

were feeling their way, and no one had any basis of 
past experience to fall back upon. Two important 
duties assigned to Mr. Cohen during these years 
were the adaptation of the then wood-burning pas- 
senger engines to coai burning, and especially the 
handling of traffic on the famous 10% temporary 
grades over the Kingwood tunnel, which still re- 
mains one of the most remarkable and exceptional 
performances in railway annals. ” 

When only 24% years of age (in 1855), Mr. Cohen 
had obtained such knowledge and standing that he 
was offered by Mr. John B. Jervis, and accepted, 
the position of Assistant Superintendent of the Hud- 
son River R. R., which had then been completed 
only four years. This position Mr. Cohen held until 
the breaking out of the war in 1861, when he was 
appointed to succeed Gen. Geo. B. McClellan in 
charge of the Ohio & Mississippi R. R., first as 
superintendent, and later as president and superin- 
tendent. It is a noteworthy coincidence that Mr. 
O. Chanute, who retired from the presidency of 
the society when Mr. Cohen was elected, was Chief 
Engineer of the Ohio & Mississippi R. R. during Mr. 
Cohen’s presidency. 

Shortly after the end of the war, Mr. Cohen re- 
tired from this position, and after a brief connec 
tion with the Philadelphia & Reading, and a year’s 
absence in Europe, was appointed Comptroller and 
Assistant to the President of the Lehigh Goal & 
Navigation Co. After three years’ service in this 
position, during which he effected a thorough reor- 
ganization of the complicated accounting system of 
the company, the road was leased to the Central of 

New Jersey, in 1871, and Mr. Cohen retired from 


se- 
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active official duties, being only 40 years of age, and 
returned to Baltimore, where his home has been 
ever since. In 1872, however, he was chosen Presi- 
dent of the Pittsburg & Connellsville R. R., retain- 
ing this position until 1875, when the road was 
leased to and consolidated with the Baltimore & 
Ohio system. 

Mr. Cohen was one of the first members elected 
to the American Society of Civil Engineers after its 
reorganization (or one might better say, resuscita 
tion,) in IS67. For many 
active and universally popular member, attending 
most of the conventions, and showing an earnest 
and intelligent interest in its affairs. This interest 
was recognized by his election as director in 1SSS8, 
vice-president in 1890, and before 
stated, in 1892. Like many other prominent mem 
bers of the society, his years of strictly professional 


years he has been an 


president, as 


service as an engineer were a minor part of his 
career, but the opportunities which his training as 
an engineer opened up to him were great and im 


portant, and fully availed of. 


AN ENGLISH BRAKE INSTRUCTION CAR 

We are indebted to Mr. Wilson Worsdell, Loco 
motive Superintendent of the Northeastern Railway, 
England, for particulars of the Westinghouse brake 
“test ear, that road 
for the purpose of explaining to the employees the 
principle and the brake 
The car is carried on four wheels, and the 
dimensions follows: Length, 19 ft. 
width, 7 ft. 3% ins.; height from floor to center of 
roof, 7 ft. 2 Inside the car are eleven brake 
cylinders placed in a vertical position, with reser 
voirs and triple valves attached, occupying a space 
of 9 ft. 6 ins. by 4 ft. 8 ins. in the middle*of the 
floor. The pistons in the cylinders weighted 
by springs representing the pressure of the brake 
shoes against the wheels. Around this group of 
eylinders, and covered by flooring, are coils of iron 
pipes, connected at intervals by ten hose couplings 
which are coupled together in pairs at one end of the 
ear. The total length of pipes and hose 
couplings is equal in length to a train of eleven cars. 
The sets of cylinders, triple valves and reservoirs are 
connected to the main pipe at equal distances, so 
that the practical distance between the first and 
eleventh brake cylinders is equal to that of the first 
and last cars in a train of eleven passenger cars. 

At the other end of the car, and opposite to the hose 
couplings, is fixed a main reservoir which is pro 

vided with an independent main pipe, with hose 
couplings at each end, for direct connection with an 
engine. This reservoir, with the driver’s valve at 

tached, serves to illustrate the apparatus on an en 

gine for working the brake, and is used for working 
the whole apparatus for purposes of instruction. 

To the main reservoir, train pipe and the first 
auxiliary reservoir and cylinder, pressure gages are 
attached in convenient positions so that when the 
brake is applied the result of the application can be 
seen at once on each of the gages. The car is also 
fitted underneath with the brake apparatus complete, 
which is provided with the ordinary main pipe and 
hose couplings for connection with an engine or 
other cars, so that the brake is available for train 
use. This apparatus is also connected with that in- 
side the car for the purpose of illustrating to per- 
sons receiving instruction how the brake shoes are 
applied to the wheels. When the apparatus under 
the car is required for stopping purposes, that inside 
is disconnected by means of a stop valve, and th 
brake is then operated the same as on an ordinary 
ear. A hand brake cennection, operated by a hand 
Wheel in the ear, is also provided. Supported on 
brackets placed at one end of the car are a triple 
valve, cylinder, governor, donkey pump and driver's 
valve, cut in section and used for illustrating the 
working of the brake. 

In our issues of Jan. 30 and March 5 we referrea 
to the Westinghouse and vacuum brakes used on 
English railways, and pointed out the advantages of 
the use of instruction cars, but as such cars are » 
general use on many American railways we do not 
reproduce the drawings of the English car. The 


van,” or instruction used on 


operation of appliances 
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Northeastern Railway had the following equipment 
fitted with the Westinghouse brake at the end of 
1891: 438 passenger engines, 262 tenders, 137 freight 
engines used for excursion and other occasional! pas- 
senger trains, 2,391 passenger cars, and 879 other 
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cars used in passenger service; also 1,235 cars which 
are not included in the passenger equipment, but are 
run occasionally with passenger trains, 11 of these 
being fitted with the brake gear complete and 1,224 
with connecting pipes and couplings. 
SOFTENING HARD WATER FOR LOCOMO- 
TIVE USE. 

In our issue of April 16 we described and illus- 
trated the water softening plant at the Southamp- 
ton, England, water-works, which is probably the 
largest in the world, having a capacity of 2,000,000 
gallons daily. In connection with that article we 
expressed the opinion that the first water softening 
plants in this country would probably be established 
to purify water for locomotive use at large railway 
centers. At the same time we expressed a doubt 
whether softening water on the small scale necessary 
for local water stations was practicable. We have 
since learned that a water softening plant is in 
operation at a small water station (Fossil) in West- 
ern Wyoming, on the Oregon Short Line division of 
the Union Pacific. 

The plant used is the invention of Mr. Arthur 
Pennell, of Kansas City, and its operation is illus- 
trated in the accompanying sketch. The general 
plan adopted is to first dissolve the chemicals in a 
closed tank, then connect this to the supply main so 
that its contents will be forced into the main tank, 
the supply pipe being so arranged that thorough 
mixture of the solution with the water is obtained. 
A waste pipe from the bottom of the tank is opened 
from time to time to draw off the precipitate. The 
pipe leading to the tender is arranged to draw the 
water from near the surface. 

Describing the plant in more detail: The tank in 
which the chemicals are dissolved is a vertical cyl- 
inder of boiler iron set at any convenient point. As 
seen by Fig. 1, an inlet pipe to the bottom of this 
tank and an outlet pipe from a point near the top 
are connected to the main feed pipe, and between 
them a stop valve is placed. In operation the cocks 
in the inlet and outlet pipes are closed and part of 
the water in the tank is drawn off at the pet cock 
on the side, leaving room to put in chemicals suffi- 
cient for two hours or more supply at the top. A 
small steam pipe is then opened and steam is blown 
into the tank, warming the water and thoroughly 
agitating it. When the solution is completed the 
cocks in the inlet and outlet valves are opened and 
the stop valve in the main feed pipe between them 
is partially closed, so that the solution in the tank 
is slowly forced into the feed pipe. 

A section of the tank from which the locomotives 
are supplied is shown in Fig. 2. The main feed 
pipe discharges through an elbow delivering a hori- 
zontal stream near the side of the tank and about 
\%4 the depth from the bottom. The entire contents 
of the tank are thus given a whirling motion which 
thoroughly mixes the chemicals in solution with the 
water and also sweeps the sediment to the center of 
the tank, where it is deposited on the floor. The supply 
pipe for filling tenders is mounted on a swivel joint 
and connected to a pulley outside, so that with vary- 
ing depths of water in the tank the supply can still 
be drawn from near the surface. The sediment 
gradually collects in the center of the tank, and it 
is blown off at intervals through a waste valve. 
About 5% of the water pumped is wasted to carry 
off the sediment. 

A water tank 24 ft. in diameter and 16 ft. high 
will contain about 46,600 gallons of water. About 
three hours should be allowed for this amount of 
water to pass through the tank to insure thorough 
precipitation, giving a permissible consumption of 
about 15,000 gallons per hour. Should more than 
this be required, one or more auxiliary settling tanks 
should be provided. 

The chemicals added to precipitate the scale-form- 
ing impurities are sodium carbonate and quicklime, 
varying in proportions according to the relative pro- 
portions of sulphates and carbonates in the water to 
be treated. Mr. Pennell states that he aims to add 
sufficient sodium carbonate to produce just enough 
sodium sulphate to combine with the remaining lime 
and magnesia sulphate and produce glauberite or its 
corresponding magnesia salt, as he thereby gets rid 
of the sodium sulphate, which produees foaming if 
allowed to accumulate. 

The plant now in operation at Fossil was put in 
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Dec. 10, 1891; about 30,000 gallons daily are treated 
at a current expense of 12% cts. to 15 cts. per 
thousand gallons, or in round figures about $1,500 
per annum. The pump tender runs the apparatus 
and regulates the charge of lime. He is provided 
with a 4oz. bottle with a file mark on it showing 
70 cu. em. Every morning he takes a sample of 
the water in the railway tank before starting the 
pump. He adds to the sample two drops of pheno- 
phthallein, which, if there be free lime in the water, 
shows red. With another pipette he drops in decinor- 
mal sulphuric acid till the color disappears and 
counts the drops. His instructions are that the 
water must always show color with pheno, but that 
two drops of acid should kill the color, and if it 


Sal Main Feed Pipe 
Psd” aR 
Fig: 2. Locomotive Tank with Fig. 1. Tank for 
Apparatus for Softening Dissolving Chemi- 
Water. cals. 


takes more acid he must reduce the dose of lime 
accordingly. 

An analysis made Dec. 31, 1891,.by G. P. Tucker, 
chemist of the Union Pacific R. R., showed the fol- 
lowing results: 





Sample Sample from 
from tank afier 
creek. treatment. 

Solids. Grains per gallon. 

sins staenecanadeeew iol cvetua 0.6 0.4 
Ce iatiincacadahesucs css ehanerd 14.9 3.8 
Ee is snivsé is cecqguciusedccses ces 1.6 6.0 
CO as <a 60s RV kebonbieverireanese 30 0.6 
BO a Aa Ts so cacpietcncdeeduvnages 16.4 9.7 

Total incrusting solids........... 36.5 20.5 
Magnesic hydrate.. 1.1 
Pah Midas nikcergnen es 520ues 1.1 
Nas Bile 00 Wg Oi ici cvsncececesscs 17.4 
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This result showed that not enough lime was 
being used to get the best results, and another pound 
per 1,000 gallons was added. 

Besides this plant, a still larger one has been 
erected after plans by Mr. Pennell on the prem- 
ises of the Armour Packing Co. at Kansas City. 
Here there are two wooden tanks each 16 ft. diam- 
eter and 25 ft. high. The water is pumped from a 
well, and led to the tank in a similar manner to that 
described above. There are, however, two chemical 
tanks on the line which work alternately. The 
water is used to condense the ammonia in the refrig- 
erating plant. It is taken from the surface of these 
tanks to the ammonia condenser, where it is heated 
from 60° F. to 90°. It then passes on to the ex- 
haust steam condenser, whence it comes off at 140° 
F., more or less. The water is not geod for boiler 
purposes, as it holds over 50 grains of chloride of 
sodium to the gallon and 13 or 14 grains of sulphate 
ef lime. The purification pays handsomely, however, 
by rendering the condensers far more efficient, and 
saving the former weekly task of cleaning them out 
and disposing of several tons of carbonate. The 
company also obtain a good supply of condensed 
water wherewith to manufacture ice. The capacity 
of this plant is about 50,000 gallons per hour. 

Mr. Pennell informs us that a working glass 
model of his plant will be on exhibition at the Sara- 
toga convention of the Car Builders’ and Master 
Mechanics’ Associations. The importance of any 
practicable means of preventing scale formation in 
locomotive boilers is such that efforts in this direc- 
tion ought to receive every encouragement. 








The cost of road improvement in Marion Co., Ind., 
for the year ending June 1, 1892, was $61,834, including 
bridges. ‘There were 12.25 miles of road built, making 
a total of 286.15 miles in the county, and the average 
cost per mile was $102.54, or $216.09, including bridges. 
The money thus spent is said to be not for permanent 
improvement, but for temporary repairs, and is ex- 
pended yearly by the road superintendents. 
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THE RAILWAY TERMINAL AND HARBOR 
PROBLEM IN CHICAGO. 


A committee to investigate and report upon the 
railway problem of Chicago, in relation to terminals, 
rapid transit, marine commerce, etc., was appointed 
in June, 1890, by the Western Society of Engineers, 
and the committee’s report was presented at a mect 
ing of the society on May 11. The committee cou 
sisted of R. P. Morgan, Chairman; Isham Randolph, 
Secretary, and R. B. Mason, E. L. Corthell, Gen. 
Sooy Smith, Benezette Williams and O. B. Green. 
After the death of Col. Mason, Mr. H. B. Herr was 
elected in his place. The committee went into the 
subject very thoroughly, raised funds for carrying 
on the work, rented an office in which regular meet- 
ings were held, and engaged an engineer to prepare 
the necessary information. A tour of the principal 
Eastern cities was made in 1891 to see what was 
being done or proposed in regard to the terminal 
question. The report treated especially of three 
points: Railway terminals, rapid transit, and the 
harbor. In signing it Mr. Corthell recorded opposite 
his name the words “except as to the railway prob- 
lems;” and Mr. Randolph “except as to river and 
harbor.” Mr. Corthell will submit a minority re- 
port favoring elevated terminals, and Mr. Randolph 
a minority report advocating a lake harbor in place 
of the present river docks. The report was very 
lengthy, but the following abstract gives its most 
important points: 

The map of Chicago shows that the lines of railway 
tracks are interwoven most intricately and in several 
localities monopolize extensive areas. About 95% of the 
street crossings are at grade, and the grade cross- 
ings of the reads with each other add immensely to 
the danger and make the burden of delay to traffic a 
costly item in the operating expenditures of the roads. 
The city is crossed from west to east by lines of rail- 
way on Kinzie, 16%h and 39th Sts. It is environed by 
a belt line within the corporate limits, and 21 distinct 
rights of way converge in lines centering in six great 
terminals in the heart of the city. One of these ter- 
minals affords facilities to six different roads, another 
to five, two others to three each, and another to four. 

To change these conditions is simply a question of 
vast expenditures of money. There are no engineering 
problems involved requiring originality; all of the forms 
of construction being well known and in use in other 
great cities. 

So far as the railways are concerned the hope of 
relief lies in separating their planes of travel from 
those of the streets and public highways by placing 
the railways upon one level and the streets upon an- 
other, and also putting intersecting lines of railway 
upon different planes where they cross each other. 
This may be done in several ways: 1, The railways 
may be lifted entirely above the streets and highways 
to such a height that, with streets remaining at their 
present grades, ample head room will be afforded for 
all kinds of vehicular passage beneath the tracks; 2, 
The streets may be carried over the railways by means 
of viaducts; 3, The streets may be carried beneath 
the railways using subways; 4, The railways may 
be depressed and operated in open cuts, and the streets 
may be carried at or near their present grades over the 
tracks thus depressed; 5, There may be a compromise 
between the first and third methods by which the rail- 
ways may be elevated partially and the streets at their 
crossings of such lines may be depressed to an extent 
limited by the practicability of draining the depression. 

The committee does not think it wise to prescribe 
any one of these methods for all portions of any one 
line, as ‘the conditions existing along each and varying 
on different portions of the same line must all be stud- 
ied and that mode of construction resorted to which 
will afford the relief sought with the least outlay of 
money and the smallest damage to public and private 
interests. Any wholesale attempt to revolutionize im- 
mediately the existing condition of things would result 
in such an increase of the fixed charges of the rail- 
ways that the public would, as a consequence, suffer 
in its material interests. 

The popular demand is for elevated railways as a 
solution of the whole transportation problem, and there 
is much to be urged in justification of such a demand. 
As a means of transporting passengers the elevated 
railway will always be popular with the traveling pub- 
lie, as use has demonstrated the safety of such systems. 
Against their construction, however, many serious ob- 
jections present themselves. From the standpoint of 
the city they may be objected to as limiting the use 
of the streets which they cross or occupy. They ob- 
struct the view and are not sightly in themselves. 
Their very great cost for construction and consequen- 
tin] damages which must be paid to abutting property 
owners makes it difficult to secure the investment of 
capital adequate for the outlay which would be involved 
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in any compretiensive plan for elevating: Chicago's rail- 
way tracks. The second alternative presented, that of 
viaducts over the railways for all street crossings, is 
open to very grave objections. Such structures involve 
a very large outlay of money for original construction 
and their maintenance is a perpetual tax upon the city. 
The third alternative, that of passing the streets be- 
neath the railways by subways, the tracks remaining 
at present grades, is open to the same objections which 
lie against viaducts. 

The fourth alternative, that of operating the rall- 
ways in open cuttings and carrying the streets across 
the same at or about the existing grades, is a practical 
solution of the problem involved, which, while it can- 
not be urged for universal adoption, is yet so merito- 
rious as to deserve the most careful consideration. We 
are well satisfied that the drainage problem can be met 
without incurring an outlay which would be prohibitory 
or indeed serious as compared with the advantages to 
be secured. Two tunnels under the Chicago River, 
which have been in use for many years, demonstrate 
the feasibility of keeping such subways dry. At inter- 
vals along the cut, sumps or catch-basins would have 
to be provided, connected by a sewer which would con- 
vey all water entering the cut to a properly located 
and equipped pumping station. Another apparent diffi- 
culty to be encountered in these open cuts is the inter- 
ception of sewers, water and gas mains. The mains can 
easily be carried beneath the roadway of the cut. With 
sewers the problem is more difficult, but it can be suc- 
cessfully solved by the use of properly constructed 
siphons. 

The material excavated from the cuts should be used 
to raise the grade of adjacent streets and property. 
This method of providing for a large number of tracks 





to the committee that in disentangling the railway 
systems of Chicago, the open cut and the tunnel will 
each have to play an important part in separating the 
planes of travel of the several roads now crossing each 
other at grade. 

The fifth alternative, that of partial elevation of 
tracks and a partial depression of streets, now remains 
to be considered. In such cases a height of not less 
than 9 ft. from the existing street level to the bases 
of the rails should be insisted upon; allowing 18 ins. 
for the depth of floor of the bridge spanning the street 
and depressing the street 4% ft., a clear headroom of 
12 ft. would be secured, which is the head room ac- 
cepted in Eastern cities in similar cases. The semi- 
elevated construction would be accomplished by filling 
between retaining walls built upon the right-of-way 
lines. The advantage of such construction would be its 
cheapness and permanency as compared with the ele- 
vated system, affording as it would, every facility for 
rapid transit and unobstructed operation of trains for 
a comparatively moderate outlay. The objections lie in 
limiting the use of streets and highways and the un- 
sightliness of the structure. 

But long before all the benefits resulting from a 
rearrangement of the planes of travel can possibly be 
er tered upon, the people and the railways may reap the 
benefit of a change in methods of doing business. No 
freight designed for points beyond Chicago should ever 
be handled in the city yards. Yards should be estab- 
lished outside of the city limits where all the inter- 
change switching should be done. A centralized ag- 
gregation of yards like the Chicago Union Transfer 
Co., cutside the city, would greatly facilitate the dis- 
patch with which this interchange business could be 
conducted, and by the convenience of arrangement 
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is, in our view, the most economical that can be re- 
sorted to, and would effect a great saving over any 
method of elevated construction. The heaviest cost 
would be for the side walls, which would be the 
same for any number of tracks or any desired width of 
cutting. ‘o the railways. an objection to the depressea 
system would arise during the winter season from snow 
blockades, but this objection is not so serious as it at 
first appears. 

Without going into accurate estimates of costs based 
upon definite plans, we are warranted in asserting 
that the ccst of maintaining the necessary pumping 
works fully adequate to the task of keeping these de- 
pressed roadways dry would be scarcely more than a 
tithe of what is now paid for the wages of watchmen 
and the interest on first cost of safety appliances at 
street crossings, with cost for repairs, etc., added. Work 
under this system once done would constitute a perma- 
nent improvement. 

Under the head of depressed roadways we must also 
consider tunnels. The sub-stratum of Chicago is very 
favorable to tunnel work, and from all the indications 
no unusual obstacles would have to be overcome. Tun- 
nels may be used to advantage at depths which would 
admit of connecting objective points by direct lines, 
thus saving distance and time. For passenger service 
some motive power other than steam should be used 
to avoid vitiating the atmosphere. The wonderful de- 
velopment in the art of elevator construction makes it 
possible to provide for moving heavy loads and great 
numbers of people from one plane to another without 
delay or inconvenience and at a very reasonable expen- 
diture for the service obtained, and it is self-evident 
that any mechanical methods of interchanging business 
between elevated tracks and the surface can be made to 
accomplish like results in making the interchange be- 
tween any depressed system and the surface. It seems 
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cept to submit the opinion that these open channels 
shall be located as far as practicable so as not to In- 
terfere with existing conditions of population, rapid 
transit and railway entrances to the heart of the city. 

To render the main drainage channel fully effective 
channels for water must be made between the lake and 
the North and South branches, which will only re- 
quire proper treatment to serve the purpose of harbor 
entrances. The Sanitary District has full power to 
make such channels in such a way as to fully subserve 
the needs of drainage. To meet the needs of naviga 
tion the co-operation of the city and the United States 
Government should be secured. 

By the requirements of the law the Sanitary District 
must provide a main drainage channel from the Chi 
cago River to the Desplaines River at Joliet of sufficient 
capacity to dilute the sewage of the district with not 
less than 20,000 cu. ft. of water per minute for each 
100,000 people. This will require for a population of 
3,000,000 people 600,000 cu. ft. of water per minute 
This channel will be available for an interior har 
bor many miles in length of unexcelled excellence, and 
only needs adequate connection with Lake Michigan to 
settle the question of marine terminals for this port. 


THE BRIDGE OVER THE CERVEYRETTE 
GORGE, FRANCE. 
(With inset.) 

The bridge illustrated crosses the torrent of the 
Cerveyrette, near Briancon, in the Hautes Alpes, 
and is a military bridge connecting the forts Tetes 
and Bayard. The gorge at the point crossed is 246 
ft. wide and has a depth of 279 ft. 

After discussing eight plans presented the Govern 
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and the simplicity of movement involved the cost of 
doing the work would be minimized. 

Chicago must also take up the matter of an im- 
proved harbor or suffer serious injury to her commercial 
interests. There are four ways in which the desired 
harbor improvements can be had, so far as the mere 
accommodation of vessels is concerned: 1, The Chicago 
River can be deepened and widened to any desired 
extent, and the present bridges replaced with more 
commodious ones, or the streets carried under the river 
with tunnels; 2, A harbor can be created on the lake 
front and docks and piers built so as to accommodate 
all the shipping of the port, or such part of it as is 
not transferred to the Calumet or done by lighters 
in the Chicago River. 3, The Calumet River and lake 
can be improved and other interior channels made in 
the low-lying Calumet region and the shipping of the 
port done at that point; 4, Other entrances can be 
made to the north and south branches of the Chicago 
River, and the entrance through the main river aban- 
doned by lake craft and all kinds of vessels that can- 
not pass under bridges. 

No method which involves the absolute closing of the 
Chicago harbor is feasible. The harbor cannot be 
closed, but the bridges must be. There seems, then, 
only one alternative—A harbor entrance to the South 
branch and one to the North branch. The proper lo- 
cations for these entrances are matters of detail into 
which the committee cannot undertake to enter, ex- 


ment engineers ordered that the bridge should have 
metallic arches, parabolic in form, and carry a plat- 
form 4 m., or 13.12 ft. wide, of which 8.2 ft. were 
devoted to a roadway and the rest divided between 
two footways. The roadway was to be macadam- 
ized. 

As the result the bridge illustrated was designed 
and erected. As shown, the span adopted was 52.5 
m. (172.2 ft.), with a rise of 11.5 m (37.72 ft.). The 
two arch members are parabolic in form, latticed 
together, and 2.42 ft. apart at the crown and 6.56 ft. 
at the spring. In plan they spread from 11.8 ft. at 
the crown to 19.68 ft. at the springing line. The 
posts supporting the bridge floor are made of chan- 
nel beams stiffened by angle-iron, and are spaced 
12.3 ft. apart. The two arches are solidly tied to- 
gether at the post points by cross-braces, and the 
tops of the posts are connected as shown in the 
plans. The shoes at the springing line are cast iron. 

The calculations for this bridge were based upon 
an assumed load of 61 Ibs. per sq. ft. on the road- 
way, and in figuring out the arches the assumed load 
was 800 Ibs. per running foot of the bridge. The 
weight of the metallic portion of the bridge joined 
to that of the macadamized roadway was 2,333 Ibs. 
per lin. ft. of the bridge, and each arch therefore 
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supported 1,166 Ibs. of dead load and 400 Ibs. of live 
load, or 1,566 lbs. per running foot. The arches 
were made without articulations or hinges, their 
elasticity being depended upon to take their place. 
When the bridge was finished its total weight was 
120 tons, of which about 80 tons belonged to the 
arches proper. The depth of the ravine rendered 








ENGINEERING NEWS. 





upon and operate the screws which raise and lower 
the brushes and dam. 

Further details are shown by the plan, elevations 
and detail of the horizontal wheel arm, Figs. 3 to 6, 
inclusive. 

The machine was designed under the direction of 
Mr. Desmond Fitz Gerald, Resident Engineer and 





FIG. 1. 


scaffolding difficult, and the plan was adopted shown 
in the cut. A bed was cut in the rock, 27 x 20 ft. 
in dimensions, for the base of the wooden tower, 
121.4 ft. high. To prevent this tower and the false 
works supported by it from being overturned by the 
wind, it was anchored on each side by two wire 
cables fastened to the rock. Both the falseworks 
and the members of the bridge were placed in posi- 
tion by travelers working on a cable suspended 
across the ravine. The bridge was designed by M. 
Baldy, Government Engineer. 


A CONDUIT SCRUBBING MACHINE. 


The accompanying illustrations show a very ingen- 
ious device used by the Boston water-works for 
cleaning its masonry aqueduct. It consists of a car 
provided with revolving brushes and a dam to back 
up the water to a depth of about 2 ft. The dam can 
be raised and lowered, and the force of the water is 
backed up by it so as to propel the machine, as is 
shown by the two views, Figs. 1 and 2, reproduced 
from photographs of the machine, and by the de- 
tailed drawings. 

The views show the machine on a track above 
ground, but when in operation no track is used, the 
machine being kept in the center of the conduit by 
horizontal wheels on longitudinal arms, the wheels 
working on the sides of the aqueduct. Slots in the 
arms permit of adjustment, clamps being provided to 
hold the arms in place, as is shown by Figs. 3 and 4. 

As designed, power in addition to the force of the 
water was to be applied by men working the cranks 
shown in the views, these cranks having a geared 
connection with the car axles and brush shafts. It 
has been found that the water furnishes sufficient 
power to operate the brushes and drive the machine 
forward, and the gearing has been removed. 

The brushes are arranged to sweep both the bottom 
and sides of the aqueduct, and are of rattan. The 
bottom brushes are located front and rear, at op- 
posite sides of the center. To prevent the dirt of 
the wheel on the side not scrubbed by the front 
brush being packed down a special track brush is 
provided, as shown in the view, Fig. 1, and in the 
plan, Fig. 3. 

Dirty water passes on ahead of the machine and 
is taken out at waste weirs. When the machine 
passes these weirs the gates are closed and clean 
water follows. 

A wooden floor is provided for the men to stand 





SIDE VIEW OF CONDUIT SCRUBBING MACHINE, 


Superintendent. The drawings were made by Mr. 
Chas. Carr, M. E. The machine has been in use for 
a number of years. It is run through the aqueduct 
twice a year and takes the place of a large number 
of men who were formerly put into the aqueduct to 


FiG. 2, END VIEW OF 


accomplish this same work by hand labor. Mr. Fitz 
Gerald reports that the cleaning is done more thor- 
oughly with the machine than was formerly the case 
when the men did the work. 


ASPHALT PAVING IN NEW YORK. 


In a recent report to the Board of Estimate ard 
Apportionment, Mr. Thomas F. Gilroy, Comnais- 
sioner of Public Works, gives some interesting par- 
ticulars respecting the experience with the use of 
asphalt paving on the streets of New York, and 
points out the need for a smooth, clean and noiseless 
pavement for residential streets. These require- 
ments practically limit the choice to wood and as- 
phalt, and the results of extensive experiments with 
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wood paving in the years 1866 to 1872 are said to 
warrant the conclusion that even a very good wood 
pavement is unsuitable for our conditions of climate 
and street traffic. Granite blocks, of proper dimen- 
sions and quality, and upon proper foundations, are 
considered the best paving for streets having a heavy 
wagon traffic. The asphalt paving laid under the 
$3,000,000 appropriation, made by the act of 1889, 
has been participated in by five companies: the Bar- 
ber Asphalt Paving Co. and the Warren-Scharf 
Asphalt Paving Co., who obtain their asphalt from 
the Pitch Lake on the island of Trinidad; the 
Matt Taylor Paving Co., using asphalt overfiow 
deposits in Trinidad; and the Sicilian Asphalt Pavy- 
ing Co. and a Mr. G. Knoche, who use European 
rock asphalt. 

When asphalt pavements were adopted for ex- 
tensive use in this city in 1889, we had the experi- 
ence of Evropean cities in using rock asphalts, of 
which the Sicilian, Val de Travers and Neufchatel 
are considered the best, and the experience of Wash- 
ington and Buffalo in the use of Trinidad asphalt. 
At that time, and for some time thereafter, the 
standard test of asphalt for use in street pavements, 
was its purity as to bitumen. Later experience 
showed, however, that there are other properties 
and qualities required to make the best asphalt for 
pavements. The present condition of the pavements 
shows that, so far, the high anticipations as to their 
firmness and durability have been justified and real- 
ized, except in the cases where asphalt from the 
overflow deposits has been used. Out of 64 streets 
on which asphalt pavement has been laid since 1889 
there are 56 in which no repairs have been made or 
needed, four in which some repairs were needed, and 
four in which the pavement turned out bad in 
spite of repairs made to it. In each of these four 
contracts, says Mr. Gilroy, the material used was 
asphalt from the overflow deposits on the Island of 
Trinidad, and, viewing the contrast between the 
pavements made from this asphalt and those made 
from the Lake asphalt, the conclusion is irresistible 
that the lake asphalt is superior to that from the 
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overflow deposits for use in pavements, and that 
there are certain defects in the latter which make 
it unfit for use on our streets. In these four cases 
the paving was laid in 1890, but has not been ac- 
cepted as completed, and will not be accepted until 
it is entirely renewed with proper material and 
workmanship. 

As to the use of the old stone-block pavements as 
foundations for the asphalt surface, it is stated: 

This department has found in every case that this 
method of repaving residential streets is in every 
respect suitable and advantageous. It is cheaper by 
about 20% than to remove the old pavements and lay con- 
crete foundations; it produces g smooth, firm and last- 
ing pavement, without risk of sinkage in the foundation 
which has become settled and solidified by many years’ 
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wear and action of nature; and the pavement can be 
laid expeditiously and without the delays and obstruc- 
tions which are caused where an old pavement has to 
be removed and the roadbed excavated and graded. In 
the few cases where the old pavement has been re- 
moved and concrete foundation put in, it was done be- 
cause the body of the streets is loose filling over sunken 
ground, where a concrete foundation was considered 
necessary to give stability to the pavement. 

My final conclusions in regard to the use of asphalt 
pavements on our streets are briefly these: 

With the few exceptions above mentioned the pave- 
ments laid in the past three years have met every ex 
pectation and requirement. No other known pavement 
combines in the same, or remotely the same, degree 
the requisites for residential streets—smoothness, clean- 
liness, firmness and durability. Its cost of construction, 
with guarantee of maintenance for 15 years, is less 
than the original cost of a granite block pavement, and, 
adding the cost of 15 years’ maintenance to the latter, 
the difference is at least 40% in favor of the asphalt. 
Asphalt pavements are laid and maintained in this city 


24 hours, except during heavy rains, when the quan- 
tity is very largely increased. To deal with this im 
mense volume, pumping engines of an aggregate of 
nearly 3,000 HP. have been provided, and alterations 
are at present in progress to increase the power of the 
existing engines and add new engines of a more power 
ful description. The purification of the sewage at the 
outfalls is a work of considerable magnitude. The 
sludge is pumped into steamers and taken out to sea 
There are at present three steamers at work, and in a 
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at a cheaper rate than those laid in any of the Buropean 
cities. my 

An abstract of a report on Trinidad asphalt and 
asphalt paving in New York, by Mr. Stevenson 
Towle, Consulting Engineer on Pavements, was 
given in our issue of May 5. 


SEWAGE DISPOSAL IN LONDON. 
At a recent meeting of the London Association of 
Foremen Engineers and Draftsmen a paper was read 
by Mr. Henry Stokoe on “London Sewage; Its Treat- 


ment and Disposal,” which is abstracted as follows 
in “Industries”: 


Mr. Stokes described the main drainage operations of 
the late Metropolitan Board of Works, and gave an ac- 
count of what was now being done by the London Coun- 
ty Council to purify and dispose of the sewage. He 
stated that plans were in progress which, when carried 
out, would deal with the whole of the London sewage 
so that none of it would find its way into the Thames 
in a crude state. In the London urea, containing about 
117 sq. miles, there were, he said, about 80 miles of 
main sewers varying from 4 ft. to 12 ft. in diameter, 
and about 4,000 miles of house drains, from which 


about 200,000,000 gallons of sewage are discharged each’ 
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few weeks there will be two more. These steamers 
have been specially built for the work, and*are fitted 
with triple-expansion engines and twin-screws, and 
run at an average speed of 10 knots. Each steamer 
takes about 1,000 tons of sludge, and the pumping ma- 
chinery is capable of loading 1,000 tons per hour. 
The steamer takes its cargo 50 miles out to sea, where 
it is discharged about 8 ft. below the surface of the 
water. It is discharged gradually while the steamer 
covers a distance of about 10 miles out and the same 
distance returning. The total amount of sludge sent to 
sea in this way during last year was 583,000 tons, at a 
cost of a fraction under 14 cts. per ton for the working 
expenses of the steamers. Mr. Stokoe said that many 
schemes had been proposed and several tried for util- 
izing sewage as manure, but, up to the present, with- 
out success; for, although the sludge had been pressed 
into cakes and offered free of charge to farmers, they 
would not cart it away. 


We commend this abstract to the attention of our 
Chicago friends who claim that any system of sew- 
age disposal as a remedy for pollution of water sup- 
ply would involve too vast an expense for Chicago 
to attempt. Our impression is that they will either 
have to do that or take in their water supply 20 or 
30 miles above the city, to avoid pollution even after 
the new drainage canal] is built. 


AN ENGINEER'S BRAKE VALVE AR- 
RANGED FOR DOUBLE-HEADING. 

In ordinary practice in running double-header 
trains fitted with air brakes the brakes are con- 
nected through to the head engine and are operated 
by it. The rear engine is cut off from the train 
pipe by the closure of the cock below the engineer's 
valve. The objection is made to this that in case 
of accident or emergency it becomes necessary for 
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the rear engine to operate the brakes, the cock must 
first be opened; and in the excitement of sudden 
danger this may be forgotten. 

Mr. E. B. Wall, Superintendent of Motive Power 
of the Southwest division of the Pennsylvania Lines 
west of Pittsburg, sends us a blue print showing his 
arrangement of an engineer’s brake valve for double- 
heading, which we reproduce in the accompanying 
cut. The only change is the introduction of a stop- 
eock (A) in the train pipe exhaust. The engineer 
on the rear engine is instructed to keep the handle 
of his valve on lap and the throttle of the air pump 
slightly open so that a pressure of about 90 Ibs. is 
maintained in the main reservoir, which prevents 
the rotary valve from being unseated. He keeps 
open the cock below the equalizing valve, which is 
closed in ordinary practice, but he closes the cock 
(A) in the train pipe exhaust. He is thus prevented 
from using the brake for a service stop, and all ser- 
vice stops are made by the front engine.++Should it 
suddenly be necessary to make an emergency stop, 
however, he has simply to throw the brake-valve 
handle to the emergency position and the train pipe 
is exhausted direct through the emergency port. 
Thus the closing of the train pipe exhaust in no way 
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interferes with the emergency application. It is 
necessary to have the cock in the train pipe exhaust, 





Engineers’ Brake Valve for Double Heading. 


as otherwise the train pipe pressure would raise the 
piston valve off its seat and open the exhaust pas- 
sage. 


THE MILE RECORDS OF THE WORLD. 

We do not vouch for the absolute correctness of 
the following table, which was compiled by Mr. H. 
H. Griffin for “Cycling,” but so far as we can 
judge, the figures have been carefully prepared. 
The remarkable locomotive record, which corre- 
sponds to 91.7 miles per hour, is elsewhere referred 
to in this issue in connection with an indicator card 
taken at that high speed. It is interesting to note 


General Superintendent of the Pond Engineering Co., 
will in future devote his entire time exclusively to the 
practice of his profession of mechanical and electrical 
engineering, and has established an office in the Turner 
Building, St. Louis, Mo. 

Robert E. McMath & Sons, of St. Louis, Mo., under 
the corporate name of the R. E. McMath Surveying Co., 
have succeeded to the surveying and engineering bust- 
ness formerly carried on by the W. W. Penney Survey- 
ing Co., and have changed their address to 213 North 
Eighth St., St. Louis. The W. W. Penney Surveying 
Co. will confine itself to contract work. 


Mr. David Macy died at Indianapolis, Ind.. May 29. 
He was born at Randolph, N. C., in 1810, and in 1852 
he went to Indianapolis and became interested in rail- 
way work. In 1855 he becaine President of the Peru 
& Indianapolis road. In 1870 he extended the line to 
Michigan City, and the next year a line between Peru 
and Laporte was acquired, and the roads consolidated 
under the name of the Indianapolis, Pern & Chicago 
R. R., which is now a part of the Lake Erie & West- 
ern R. R. Mr. Macy served as President of the road 
notil 1880, and continued on the Board of Directors 
for some years later. 


Mr. Lewis M. Rutherfurd died at Tranquility, N. J., 
May 30. He was born in Morrisania, N. Y., Nov. 25, 
1816, was graduated at Willia‘ns College in 1834, and 
studied law with William H. Seward in Auburn, and in 
1837 was admitted to the bar. In 1843 he commenced 
the study of physical sciences and devoted special at- 
tention to astronomical photography and spectral analy- 
sis. In 1863 he published in the ‘American Journal of 
Science’ a paper dealing with the spectra of the stars, 
the moon, and the planets, the first attempt at classi- 
fying the stars according to their spectra. In the same 
year he was named in an act of Congress one of the 
members creating the National Academy of Sciences. 

In 1864, after discovering the use of the star spectro- 
scope to show the exact state of achromatic correction 


The Mile Records of the World: 


1 mile. Method of Name of Record 


M. 8. Progression. Holder. Where Made. Date. 
0 39% Railway Train N. J. Central R. R. Bound Brook, N. J. Feb. “8, 1892 
110 Yacht (Ice). “Dreadnaught.” Red Bank, N. J. Jan. 26, 1884 
135% Horse (running). “Salvator.”’ Monmouth Park, N. J. Aug. 28, 1890 
1 50 Torpedo boat (with tide). Built for Brazilian Nayy,. Thames Estuary, Eng. June 2, 1891 
2 05 1-5 Torpedo boat (still water). ‘‘Ariete.” ‘ Lower Hope, Eng. July 8, 1887 
208% Horse (trotting). “Sunol.” Stockton, Cal. Oct. 20, 1891 
212% Yacht (steam). ‘*Norwood.”’ New York Bay. Nov. 7, 1891 
212 $5 Skating (ice, with wind). Tim Donoghue. Newburgh, N. Y. Feb. 1, 1887 
2 15 Safety bicycle W. W. Windle. Springfield, Mass. Oct. 17, 1891 
2 20 Ocean Liner (steamship) ‘Teutonic.” Atlantic Ocean. Aug. 1 
2 241-5 Tandem bicycle. + 4. eae. Peoria, Il. Sept. 21, 1891 
. F. Murphy. Peoria, IL. Sept. 21, 
2 25 8-5 High bicycle. W. W. Windle. Peoria, Ml. Sept. in, 180 
2 282-5 Single tricycle. Cassignard. Coubervole Track, France. Oct. 18, 1891 
2 312-5 Tandem tricycle. r. wv. 8. Beduin. Herne Hill, London, Eng. 1891 
. W. Crump. Herne Hill, London, Eng. 
2 50 2-5 Skating (rollers). Frank Delmont. Olympia, Sunken Eng. “ Aug. 27, 1800 
2 253-5 Skating (ice). O. Grunden. Stockholm, Sweden. Feb. 23, 1890 
4 12% Running. W. G. George. Lillie Bridge, London. Aug. 23, 1888 
5 40 Rowing (single sculls). Joseph Laing. Lachine, Canada. Aug. 19, 1882 
5 42% Snow shoes (running). J. G. Ross. Montreal, Canada. March, 7, 1885 
¢ 2 eae editing Ys eee ice Lilite wetige. London, Eng. June 1, 1874 
9 2 } . z). . F. Mackendrick. Jessup’s Neck, N. Y. A 
28 19% Swimming. J. J. Collier. Mcaworth Lake Ang: 33: ison 





that of the 22 records given, no less than 15 have 
been made since the beginning of 1890. The world 
not only appears to move, but to move faster than 
it used to. 


PERSONALS. 
Mr. L. S. Thorne has been appointed General Super- 
intendent of the Texas & Pacific Ry. 
Mr. George Bailey has been appointed Superintendent 


of Water-Works at Albany, N. Y., vice Mr. Carpenter, 
resigned, 


Mr. P. H. Baermann has been appointed City Engi- 
neer of Troy, N. Y., vice Mr. C. L. Fuller, who will 
start a private practice. 

Mr. C. G. Wilson, Superintendent of the Iowa Divi- 
sion of the Chicago, Burlington & Quincy R. R., was 
drowned at Albia, Ia., June 1. 


Mr. A. T. Sabin has been appointed Chief Assistant 
Pngineer of the Newport News & Mississippi Valley 
Ry., under Mr. Epes Randolph, Chief Engineer. 


Mr. John V. Young has been appointed agent and 
electrician of the Union Switch & Signal Co., at its 
Boston office, 620 Atlantic Ave. Mr. Young fills the va- 
eancy caused by the death of Mr. Chas. A. Scott. 


Mr. David Jardine, a well known architect of New 
York, died June 1. He was born in Scotland in 1850, 
and came to the United States about 1850. Among the 
buildings designed by him were several churches and 
institutions In this efty. 


Mr. W. K. MeFarlin, Superintendent of Maintenance 
and: Construction of the lines of the Chicago, Rock 
Island & Pacifie Ry. west of the Missourl River, with 
headquarters at Topeka, Kan., has been appointed Su- 
perintendent of the lines in Dlinois, with headquarters 
at Chicago. 


Mr. William H. Bryan, M. Am. Soc. M. E., late 


Hollingsworth Lake, Eng. Aug. 23, 1891 


in an object glass, particularly for the rays used in 


photogaphy. Mr. Rutherfurd succeeded in construct- 
ing an objective of 11% ins. aperture and about 15 ft. 
focal length, corrected for photography alone, which he 
replaced in 1868 by another with the same focal length, 
but with an aperture of 13 ins. This objective was of 
great value in making negatives of the sun, moon and 
star groups. 

He also constructed a micrometer for the measure- 
ment of astronomical photographs, especially in solar 
or lunar ed@ipses and transits. The photographs of the 
moon made by Mr. Rutherfurd are notable among 
works of the kind. In 1864 he presented to the National 
Academy of Sciences a photograph of the solar spec- 
trum obtained by means of bisulphide of carbon prisms. 
It contained more than three times the number of lines 
that had been laid down within similar limits on the 
chart by Bunsen and Kirchhoff. 

He constructed, in 1870, a ruling engine, only sur- 
passed, it is said, by the more recent productions of 
Prof. Henry A. Rowland, which produced interference 
gratings on glass and speculum metal. With one of 
these gratings, having about 17,000 lines to the square 
inch, he produced an important photograph of the solar 
spectrum. 

Mr. Rutherfurd was named by the President of the 
United States as one of the American delegates to the 
International Meridian Conference that met in Wash- 
ington in October, 188. He took a prominent part in 
the work, framing and presenting the resolution that 
embodied the conclusions of the conference. In 1884 he 
resigned his trusteeship of Columbia College, to which 
he had been elected in 1858, after giving his collection 
of astronomical Instruments to the college observatory. 

In 1887 he was invited by the Freneh Academy of 
Sciences to become a member of the International Con- 
ference on Astronomical Photography, held in Paris, in 
1887, and was appointed by the President of the Na- 
tional Academy of Sciences as its representative, but 
was obliged to decline the honor on account of his fail- 


ing health. Mr. Rutherfurd was an Associate of the 
Royal Astronomical Society and a member of severa! 
American and foreign scientific bodies. 


NEW PUBLICATIONS. 


JUNE MAGAZINES.—‘“‘Harper’s” contains the most 
interesting article which has thus far appeared in the 
series on Western cities and states, by Julian Ralph. 
He describes in this month's number Montana, “the 
Treasure State,’ and its mines, railways, cities, and 
society all have intelligent treatment. Engineers will 
find especially interesting his account of the present 
status of irrigation, which is to be the chief character- 
istic of Montana agriculture. It is said that at least 
three-fifths of the arid district of the state can be laid 
under ditch. This, with the enormous mineral wealth, 
greater perhaps than that of any other state in the 
Union, promises to make Montana in the future even 
more than now a great state for engineering enter- 
prises. Mr. Ralph says Montana will have a greater 
population than Pennsylvania now has, probably twice 
as great. Another excellent paper is the one on the 
Austro-Hungarian army, one of the series on the ar- 
mies of the European powers. 

“Scribner’s’” this month is unusually full of articles 
of interest to engineers. The one of most direct en- 
gineering interest is Mr. Thos. C. Clarke’s Rapid Tran- 
sit article, in which he outlines his solution of the 
general problem, as well as his special solution of the 
rapid transit problem in Boston, Chicago and New 
York. In general, he advises the present electric 
or cable surface roads for the suburbs, where 9 or 10 
miles per hour can be made; as the lines reach the 
thickly built up portions of the city they should be 
cievated so that higher speed can be obtained; in the 
business district, where space, light and air are too 
scarce to make an elevated line adinissible, a subway 
should be provided. This system, he says, is admir- 
ably adapted to Chicago, as the railways from the 
north and west sides have to go underground anyway 
to pass under the Chicago River. We may remark, 
parenthetically, that tunneling through the semi-fluid 
clay, compressed by the weight of some of the sky- 
scraping buildings in Chicago’s business district, might 
have some unforeseen results. In Boston, Mr. Clarke 
thinks the railway recommended by the Rapid Transit 
Commission is objectionable on account of not going 
directly to the business center, and he favors instead 
the less comprehensive plan proposed by the West End 
Co., of which, we believe, he is Consulting Engineer. 
In New York, he departs from his general proposition 
that subways are preferable for the most congested 
district, and would have the city open two new streets, 
one on the east, the other on the west side of Broad- 
way, 150 ft. in width, of which 70 ft. would be taken 
up by a stone and iron viaduct, carrying four tracks. 
The space underneath the viaduct would form fireproof 
storage warehouses, the rental of which, he believes, 
would pay the cost of the structure, aside from street 
crossings. We question very much if this would be 
the case, and are unable to agree with Mr. Clarke that 
the design which he pictures is the best, or even a 
suitable one. The concluding part of the article in 
which he discusses the relations between cities and 
street railway companies deserves especial praise. 
It is based in large degree as to its facts on articles 
which have appeared in this journal. Professor Sha- 
ler’s paper on ‘Sea Beaches” in this number, is really 
worthy to be ranked as an engineering paper, al- 
though written from a geologist’s standpoint. The en- 
gineer interested in marine surveying or harbor work 
will read the paper with pleasure and profit. One 
specially interesting and significant part of this paper 
was quoted and commended on in our issue of June 2. 
The article on “Cattle Trails of the Prairies” is an 
interesting chronicle of an era in transportation on the 
plains, which began with the extension of the railways 
to the Missouri, and ended when their further extension 
brought the palace stock car within easy reach of 
every grazing district in the country. 

“The Forum’’ has a paper by Prof. Henry C. Adams 
on ‘The Slaughter of Railway Employees,” containing 
some serious errors, which we pointed out in our 
last issue. Professor Adams’ zeal in an important 
reform does him credit; but he has not properly in- 
formed himself as to all the facts. Much of his paper 
however, deserves praise; especially his conclusion that 
the outcome of ell the agitation for Government regu- 
lation to insure safety to railway passengers and em- 
ployees, will be the establishment of a permanent 
Board, somewhat after the plan of the British Board of 
Trade, to Investigace the technical problems of railway 
operation. In the ‘‘North American Review’? Edward 
Bellamy tells of the progress of Nationalism in the 
United States; he devotes so ronch space to telling of 
Nationalist clubs and Nationalist, publications, how- 
ever, that he has little room té tell of the actual 
progress. In 1891, the law permitting clubs to build 
and operate their own lighting plants was passed in 
Massachusetts, and since then 16 towns and cities in 
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Massachusetts and as many in Ohio have taken steps 
toward public lighting works. Prof. ©. VF. Thwing 
writes on a too-long vacation, claiming that the 15 
weeks of the summer vacation of the school or ‘college 
are too long for student or teacher. “Resting prolonged 
becomes rusting; a short vacation is better for a tired 
and healthy man than a long one spent in laborious 
diversions.”” So far as engineering schools are con- 
cerned, we heartily agree with him. The best practice 
nowadays is for engineering students to devote part of 
the summer vacation to actual work in shop or field. 
Recreation is an admirable thing, but the college boy 
who devotes his term times to base ball and boating, and 
his vacations to having a good time, will not find it 
easy to settle down to hard, steady work in later years. 
In the “Popular Science Monthly’? Mr. Appleton Mor- 
gan writes on “A Railway Court of Last Resort," ad- 
vocating either that the State Railway Commissions 
be abolished, or that they be made subsidiary to the 
Interstate Commission. It is quite true that the con- 
flict of authority is a burden to the railways, who are 
sometimes obliged to break one state’s law to obey an- 
other’s. Toward the close of the article Mr. Morgan 
runs off into some irrelevant matter on railway safety 
appliance legislation, which we criticised last week. 
He also makes the following statement: 

One of the jurisdictions yrspened for such a tribunal 
of railway last resort as I have suggested, is that of 


restricting the gonstruction of proposed railway lines 
by decreeing whether or not a proposed railway line 


is necessary or desirable between two given points. 

I think it entirely safe to say, however, that no such 

jurisdiction will ever be assumed, or, if assumed, will 

ever be exercised by any tribunal or court within the 

United States. This, people would resent as intolerable. 

It is surprising that Mr. Morgan, a railway lawyer 
and student of railway economics, should not know that 
in Maine and Massachusetts for years the approval of 
the State Railway Commission has been necessary 
to the construction of any railway line, and this “cer- 
tificate of exigency” has been several times refused by 
the Commission without disaster to the Commonwealth 
or protest from law-abiding people. 

In this month's ‘‘Century” the series of articles on 
great cities of the world is continued with a paper,by 
Albert Shaw, on Budapest, the capital of Hungary, a 
city of half a million inhabitants, on the Danube River. 
It is, next to Minneapolis, the greatest milling center 
of the world; and is also famous among engineers for 
something which Mr. Shaw does not mention, the pos- 
session of a successful conduit electric railway. In a 
brief paper on the ‘Sea Serpent,’’ J. B. Holder records 
the finding of the partially decomposed carcass of a 
supposed sea serpent in Indian River, Florida, in 1885, 
by Rev. Mr. Gordon, of Milwaukee. He also gives ex- 
tended reports of the observations of the living animal 
off the Massachusetts coast in 1819, but says nothing 
of the pretty well authenticated statements of those 
who claim to have seen the animal in recent years. 

A DICTIONARY OF ELECTRICAL WORDS, TERMS 
AND PHRASES, by Edwin J. Houston, A. M., Pro- 
fessor of Natural Philosophy and Physical Geog- 
raphy in the Central High School of Philadelphia; 
Professor of V’hysics in the Franklin Institute, ete. 
Second edition, rewritten ard greatly enlarged. 
New York: ‘the W. J. Johnston Co., Limited. 8vo., 
eloth, pp. 562; 569 illustrations; $5.00 

The advance sheets of this volume were briefly no- 
ticed in our issue of May 26. The author says in his 
preface that the growth of electrical science may be 
judged from the fact that the present work contains 
about twice the number of definitions that appeared in 
the first edition, published only two and a half years 
ago. This increase has been due to a certain extent 
to new applications of electricity or the discovery of 
new principles in science, but a part of the increase 
in due to the introduction of new words or phrases, 
notwithstanding the fact that other words were already 
in general use to express the same ideas. It is, of 
course, a great convenierce to have words of this sort 
where they can be referred to, and their meaning 
ascertained; but it seems rather a pity that Professor 
Houston did not mark such words as are really inter- 
lopers in the language, introduced without sufficient 
reason, or those whose use is limited. There is dis- 
cernible a tendency in electrical circles to overdo the 
coining of new words. A great number of new words 
are necessary in recording electrical research and 
progress; but they should not be piled one on another. 
We are glad to notice that in some few cases dubious 
new words are condemned, as for example, the barbaric 
“electrocution,”” whose coinage is due to the news- 
paper reporters, in place of which “electrophany”’ 
is recommended, which is etymologically correct. An 
omission of some moment is the failure to give the 
proper pronunciation of some of the newest electrical 
terms, at least, on which differing usage is likely to 
arise. 

The book is cross-indexed very fully, so much so as to 
be in some instance rather aggravating, as the reader is 
referred from one cross reference to another and an- 
other. It is also sometimes needlessly full in giving all 
the parts of speech derived from a single root. Thus 
we have demagnetization, demagnetize, demagnetiz- 





ing and demagnetizable, or fluoresce, fluorescence, fiuo- 
rescent and fluorescing. 

But all these are minor defects and the book as a 
whole deserves hearty praise. It seems to be the re- 
sult of conscientious, careful and accurate work. The 
explanations of electrical facts and phenomena which 
accompany the more important definitions are clear 
and concise, and the book can hardly fail to be a valued 
aid to the working electrician, as well as ‘o the student. 
THE INTEROCEANIC CANAL OF NICARAGUA 

Its History, Physical Condition, Plans and Pros- 
pects. Edited and Published by the Nicaragus 


Canal Construction Ce., Warner Miller, President 
Large S8vo., pp. 88. 


This publication will supply a long felt want of 
every cne interested in this great enterprise. It con 
tains a very complete compendium of all the salient 
facts, figures ard documents in regard to the enter- 
prise, several of which give entirely new information, 
as notably the report of the Board of Consulting En- 
gineers on the feasibility and probable cost of the 
canal, which we reprint in another column. 

As we use, or shall use, in cther ways a large part 
of the new material in this valuable publication, we 
will not now review it further, but every one who feels 
an interest in the enterprise should by all means obtain 
a copy of it, as he probably can do by application to 
the company. 

TRADE PUBLICATIONS. 
PUMPS.—Goulds Mfg. Co., Seneca Falls, N. Y. Svo 


These are advance pages selected from the com 
pany’s special catalogue of power pumps and their 
application, including electric power pumps. 


COMPOUND LOCOMOTIVES.—Baldwin Locomotive 
Works, Philadelphia, Pa. 1892. 8vo., pp. 11. 
This is a description of the Vauclain four-cylinder 
system of compound locomotives (Eng. News, Feb. 20, 
1892), with suggestions for conducting simple fuel tests. 


HOUSE DRAINAGE.—Durham House Drainage Co., 


New York. 12mo., p. 34. 

This illustrated pamphlet describes the Durham sys- 
tem of house drainage, in which wrought iron pipe, with 
carefully made screw joints, is used. Numerous refer- 
ences are made to buildings where the system has bec i 
put in, and to the architects of the buildings. 
MATHEMATICAL INSTRUMENTS AND ARTISTS’ 


MATERIALS.—Catalogue of Frost & Adams, Bos- 
ton. Pocket edition, 12mo., pp. 185; illustrated. 


This catalogue contains a full list of draftsmen’s im- 
plements and materials. The greater part, however, is 
given to colors, brushes, paper and canvas, easels and 
artists’ materials in general. 

CAR HEATING APPARATUS.—The Safety Car Heat- 
ing & Lighting Co., 160 Broadway, New York city. 
Besides the standard water circulation system of 
ear heating, controlled by this company, this catalogue 
describes the direct steam system, adjustable for 
varying weathers, by regulating the amount of radiat- 
ing surface. This system was described in Engineer- 

ing News of Nov. 22, 1890. 
CREOSOTED a ee & Russell Creo- 
soting Works, New York, N. Y. 1892. 8vo., pp. 39. 

In this pamphlet are given interesting particulars of 
the use of creosoted piles and timber for ties, piers, 
bridges, telegraph poles, conduits, paving blocks, etc. 
Particulars are also given of the Macdonald subway 
electrical conduits, built up of creosoted wood. These 
works use only dead oil of coal tar, and are said to 
have the largest créosoting plant in the world. 





SOCIETY PROCEEDINGS. 





ENGINEERS’ CLUB OF CINCINNATI.—At the May 
meeting, Mr. E. J. Carpenter, of the U. S. Engineer 
Department, gave a lecture, illustrated with lantern 
picture3, on “Photography as an Aid to Enginecring,”’ 
dealing principally with the work performed by the 
dredging fleet on the Ohio River, of which Mr. Car- 
penter is in charge. At the June meeting there will 
be a discussion of a new water supply for Cincinnati. 


ENGINEERS’ CLUBS OF ST. PAUL AND MINNE- 
APOLIS.—The second joint meeting of the Engineers’ 
Club of Minneapolis and the St. Paul Society of Civil 
Engineers, took place May 21. The members of the two 
clubs were the guests of the Gillette-Herzog Mfg. Co., 
of Minneapolis, and inspected its new bridge shops and 
the foundry. At the evening meeting, Mr. Wilson, of 
St. Paul, read a paper on caves and tunnels in St. Paul, 
of which we give an abstract in another column. 

ENGINEERS’ CLUB OF ST. LOUIS.—At the meeting 
on June 1, Mr. Flad presented some diagrams showing 
loss of head for the flow of gases through pipes of 
varying diameters and for varying velocities. Mr. 
Ockerson exhibited blue print diagrams showing the 
effects of erosion on the Mississippi River banks, from 
Cairo to Donaldsonville, from 1877, 1883 to 1892. The 
diagrams showed graphically the annual amount of 
caving per mile of river, in sections of ten miles. For 
the next meetiig, Sept. 21, a paper on the “Methods 
and Results of Precise Levelling,”’ by Mr. 0. W. 
Feguson, was announced. Arthur Thacher, Secy. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYL 
VANIA.—At the regular meeting of the Society, in 
Pittsburg, May 17, the paper of the evening was read 
by Mr. John W. Seaver, on “Iron Mill Buildings.” The 
paper gave a brief description of some of the most im 
portant points in the construction of mill buildings in 
such a way as to enable anybody who contemplates 
the erection of a building to decide upon what will 
give him the most satisfactory return for his money, 
and to compare the merits of the various plans and pro- 
posals that may be submitted for his consideration. It 
supposed the case of a mill owner sending around to 
builders for competitive plans and proposals, and did 
not apply to the case of a party who hires a consulting 
engineer to design his building for him and then asks 
for bids on these plans. There are advantages in both 
cases, In the first case the party to whom competing 
bidders submit their own plans gets all the benefit of 
competition In both design and price; so, that Instead of 
taking one man’s ideas, as he does when he employs a 
consulting engineer, he has as many engineers pitted 
against each other as there are competing bidders, 
and unless the consulting engineer that he should em 
ploy to get up his plans has made almost as much an ex 
elusive specialty of mill building as the competing en 
gineers do, the building when erected from a consulting 
engineer's plans will cost considerably more than when 
built from competing designs. An enumeration was 
given of the various points in the design of a building 
and a specification of loads to be allowed, for quality of 
material, unit strains for members, ete. 

At the meeting of the chemical section on May 24 
the final report of the committee on Handy'’s phosphorus 
method showed that it would be necessary to modify 
the procedure in analyzing ferromanganese and spiegel. 
The phosphorus and carbon in these matertals resisted 
oxidation by permanganate solution. Evaporation to 
hard dryness gave complete oxidation. A paper was 
read by Mr. C. P. Van Gundy on “Manganese Estima 
tion in Tron and Steel by Textor’s Method, Modified." 
His results showed that the method, with slight modi 
fication, gave accurate results through a very wide 
range of manganese percentage. Mr. Langley then 
described a new method of estimating copper in tron 
or steel, and Mr. Handy spoke of difficulties en- 
countered in estimating the percentage of tin in tin 
plate, and described how it had been successfully done. 

The following officers were elected to serve until 
January, 1893: Chairman, John W. Langley; Vice-Chair 
man, Chas. B. Dudley: Secretary, James O. Handy; 
additional members of Board of Directors, George 
Marsh. 


COMING TECHNICAL MEETINGS, 


NORTH WESTERN TRACK AND BRIDGE ASSOCIATION, 
June 10, Union Station, St. Paul, 
TECHNICAL SOCIETY OF NEW YORK, 
June ll, 194 Third Ave, Secy,, H, Schreiter, 
ENGINEERS’ CLUB OF KANSAS CITY. 
Junel3, Baird Building, Seev., Waterman Stone, 
ATI.ANTA SOCIETY OF CIVIL ENGINEERS, 
June 14, Seev., Parker N. Black, Capito] Block, 
CIVIL ENGINEERS’ CLUB OF CLEVELAND, 
June 14, Seev.,C. S Howe, Case Library Builting. 
NORTHWESTERN SOCIETY OF ENGINEERS, 
June 14, Occidental Block, Seattle, Secy.. E. H. Warner, 
DENVER SOCIETY OF CIVIL ENGINEERS. 
June 14. Secy., Geo. H, Angell, Jacobson Block, 
BOSTON SOCIETY OF CIVIL ENGINEERS, 
June 15, Secy., 8. FE. Tinkham, City Hall 
MASTER CAR BUILDER®’ ASSOCIATION. 
June 15, Saratoga, N. Y. Secy.. J. W. Cloud, Chicago, Il), 
ENGINEERS’ CLUB OF CINCINNATI. 
Sept,21, Seev.. J, F. Wilson. 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
June 18. Seey., F. D. Jones, Helena. 
ENGINEERS’ CLUB OF PHILADELPHIA, 
June 18, 1122 Girard St. Secy., J, C, Trautwine, 
AMERICAN RAILWAY MASTER MECHANICS’ ASSUC’'N, 
June 20. Saratoga, N. Y. Secy., A, Sinclair, New York. 
WESTERN RAILWAY CLUB, 
Anne 2!. Rookery Building, Chicago, Secy.,W. H. Marshall 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA, 
June2i, Seev., R, N, Clark, Pittsburg. Pa, 
CENTRAL RAILWAY CLUB OF BUFFALO, 
June 22. Sercy,, Jaa, Macheth, 
AMERICAN INSTITUTE OF MINING ENGINEERS, 
Jone 28, Bloff Point, N. ¥. Seov., R.W. Raymond, NewYork, 
ASSOCIATION OF CLVIL ENGINEERS OF DALLAS, 
July 1. Seey.. E. K. Smoot, 803 Commerce St, 
TECHNICAL SOCIETY OF THE PACIFIC COAST, 
Joly 1, Seov., O. von Geldern, 819 Market St,, Ban Francisco, 
SWEDISH ENGINEERS’ CLUB, 
July 2, Secy,, P. Valentine, At 231 Union St., Brooklyn, and 
646 North 10th St., Philadelphia. 
NORTHWEST RAILROAD CLUB, 
July 2, Thion Station, St, Panl, 
ASSOCIATION OF ENGINEERS OF VIRGINIA, 
July 4,5, At Richmond, Secy., J, R. Schick, Roanoke, Va, 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO. 
July 7. Seey., T. G. Pihifeldt, 113 Adams St. 
WISCONSIN POLYTECHNIC SOCIETY. 
July 11, Loan & Trust Bidg., Milwankee, Seey., M, O. Shinke, 
CIVIL ENGINEERS’ SOCIETY OF 8ST, PAU 
July 11, Seey., ©, L, Annan, 
ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUISVILLE. 
July 14, Secy., Edward Mead, Norton Buiiding. 
ENGINEERING ASSOCIATION OF THE SOUTHWEST. 
July 14, Seey., O. H, Landreth, Nashville, Ter: . 
BOUTHERN AND SOUTHWESTERN RAILWAY CLUB, 
Aug. 18, At Atlanta,Ga. Secy., F. A. Charplot, 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 
Sent. 7. Sete F, Collingwood. 127 East 234 St,, New York. 
EXGINEER®’ CLUB OF ST. LOUIS, 
Sept, 21, Secy., Arthur Thacher, Odd Fellows’ Building. 
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It has recently been reported that much trouble 
was being experienced with the ventilation of the 
St. Clair tunnel, and its very considerable length 
(6,000 ft.), with the heavy grades of the approaches 


(2%), led us to give the reports considerable cre- 
dence. In answer to our inquiry, however, Mr. 
Joseph Hobson, the Chief Engineer, writes us as 


follows: 


There is really no trouble whatever with regard to 
the ventilation when the trains are running regularly. 
The tunnel engines are so large that they almost fill 
the tunnel and act like eee, driving the air before 
them. Careful tests with anemometers show that the 
velocity of the trains is very little in excess of that of 
the air currents preceding and following them. With a 
train of box cars, the tunnel clears itself of steam and 
gas in about six minutes after the train leaves the 
tunnel; with cattle and Log cars, which are open, less 
time is required for the clearance. The fact that the 
ends of the tunnel are considerably higher than the 
central portion, materially assists in the ventilation, 
so far as the steam and ordinary smoke are concerned. 
The only time we have any trouble is when a train 
breaks in two, and the rear portion runs back and 
stops the air current. In the early working of the 
traffic, owing to the enormous power of the engines, a 
good inany couplings were broken by putting on steam 
suddenly when reaching the bottom of the ascending 
gradient in the tunnel; but the engine drivers now 
understand their work so well that there is scarcely 
any trouble now from break-in-twos. We have so far 
had absolutely no difficulty with the passenger trains, 
as they have gvod couplings and automatic air brakes. 

We have not been experimenting with any attach- 
ment to the locomotives intended to consume gas and 
smoke, as reported in some of the newspapers. 





In our description of the St. Clair tunnel, pub- 
lished in several issues of Vol. X-XIII., we gave the 
total cost of the tunnel and the approaches (which 
were not then complete) as $2,700,000, apportioning 
the amount to the various items of expenditure so far 
as possible. More accurate figures were promised at 
a later day. Mr. Hobson now informs us that the 
total cost, including approaches, pumping plant, etc. 
(for list of items see Eng. News, Dec. 27, 1890) will 
be about $2,500,000. It will be remembered that the 
tunnel was built by day labor, no contracts being let 
except for the excavation of the approaches, Ex- 
cluding the cost of the approaches and of the un- 
successful preliminary attempts at construction, the 
total cost of the tunnel proper, including land dam- 
ages, was probably not far from $2,000,000, or $333 
per lin. ft. 

———_@—___—_—_—— 


Mr. A. H. Bauer, in his paper on electric train 
lighting, published elsewhee in this issue, states his 
belief that the lighting of railway trains by électric- 
ity will be universally adopted as soon as a reliable 
system of driving the dynamo from the car axle can 
be had. The figures which he gives for the cost of 
the present systems of train lighting seem to make 
the fulfillment of this prophecy very doubtful. The 
actual cost of lighting three 6-car trains for 18 
months, he says, was for labor and material alone 
$1.99 per car per day, while the first cost of equip- 





ment averaged $968 per car. Reckoning interest and 
depreciation together at 15%, we have the total cost 
per year of lighting a car by electricity at $871.55. 
The contrast between this figure and the $60 to $100 
per year for which cars can be well lighted by oil, 
gas or gasoline (see Eng. News, March 19, 1892) is 
not very encouraging to the advocates of electricity 
for train lighting. But large as these figures are, 
they include nothing for the steam used to drive the 
engine which generates the electricity. It is difficult 
to see how the invention of a practicable system of 
taking power from the car axle to drive the dynamo 
can very much reduce the cost of train lighting. The 
saving in power counts for nothing, since no charge 
is made for that now. Some gain may, perhaps, be 
made by reducing first cost and so simplifying the 
system that it can be run with less attendance; but 
there seems no escape from the conclusion that until 
some decided revolutions take place in electrical en- 
gineering, both the first cost and the running expenses 
of electric car lighting will be far beyond those of 
any other system. 





The worst disaster which has occurred in the 
United States since the Johnstown flood came this 
week in mingled flood and fire to the prosperous 
towns of Oil City and Titusville, Pa. Its details 
have already been made familiar to our readers 
through the newspapers. A small stream, no larger, 
perhaps, than the Conemaugh at Johnstown, was 
swollen by continued rains until all the bottom lands 
along its course and the towns and villages built 
upon them were inundated. The breaking of a mill- 
dam at Spartansburg, seven miles above Titusville, 
sent an added flood down the valley, reaching Titus- 
ville at midnight of June 4. A tank of gasoline at 
the Oil Creek Refining Works was overturned by the 
flood, and its contents floated on the surface of the 
stream for half a mile down the river. At a point 
opposite the Crescent Refinery the heavy vapor 
spread to the furnaces under the stills, and instantly 
the whole surface of the creek was ablaze. Refinery 
after refinery added its tanks of liquid fuel to the 
flame, and all over the surface of the swollen 


stream, and along the inundated streets the confla- | 


gration raged. 


It might have been thought that Oil City, 18 miles | . : are 
\ fact in general engineering literature. 


below, would have taken warning by the calamity at 
Titusville, and that its inhabitants would have fled 
to the hills; but ten hours later, when the flood 
reached that point, the banks of the river were lined 
with people watching the swollen current, and in 
the houses in the lowest portions of the town the 
people were still staying, unconscious of danger. As 
the flood came down a tank of gasoline was over- 
turned half a mile above the city. Its contents 
spread over the surface of the water, and under the 
hot sun were rapidly evaporated so that the air was 
filled with inflammable vapor. It$ presence was rec- 
ognized by some of those in the crowd on the banks 
of the river below, and the warning was given; but 
almost at the same time the air was filled with 
flame, and explosion after explosion of the mingled 
air and inflammable vapor shook the city like an 
earthquake. Almost instantly the oil on the surface 
of the river for over two miles along the stream was 
ablaze. The dwellings, fectories, and oil tanks 
within reach of this flame were at once ignited, and 
there was no staying the conflagraticn’s course. 

The total loss of life in the two cities and along 
the valley between them is believed to reach 300, 
nearly all of whom died in the midst of flame. From 
an engineering point of view, the calamity has not 
that interest which attached to the breaking of the 
South Fork dam and its fatal results three years 
ago. It teaches an impressive lesson, however, as to 
the dangerous nature of petroleum and its distillates 
when collected in great bulk; and the fact that 
water is a most efficient means of spreading these in- 
flammable fluids is one which should be more gen- 
erally appreciated. Familiarity breeds contempt, 
and the widely extended use of petroleum and its oils 
dulls the general appreciation of their dangerous 
properties. It may be laid down as a general rule 
that a tank or building for the storage of petroleum 
or its distillates should be so isolated that the escape 
of its contents or their ignition cannot endanger 
many lives or much property. Disasters from the 
failure ‘to observe this rule may come very seldom, 
but when they do occur the suffering and fatality 
are such as to make the warning an impressive one, 


NEW FACTS AS TO HIGH SPEED TRAIN 
RESISTANCE. 

The observations lately made on the Empire State 
fast express of the New York Central and Hudson 
River R. R. by Mr. Angus Sinclair, editor of “Lo- 
comotive Engineering,” as abstracted from that 
journal in another column, are among the most im- 
portant evidences on record of the actual resistance 
of trains at high speeds. Perhaps we might even go 
farther, and say that they are the most important, 
especially as they are reasonably consistent with the 
mean of the few other records which have been ob 
tained for speeds of 50 to 75 miles per hour, while 
presumably far more trustworthy and decisive than 
any of these prior records. As such they are a 
real contribution to technical knowledge. We trust, 
though we hardly expect, that they will attract the 
attention they deserve, and we recommend electrical 
journals, especially, to reproduce them, as having an 
important bearing on pending efforts to obtain very 
high speeds by electric power, and going far to indi- 
cate that those efforts may be successful. 

In the first place, there are very few pieces of 
track in the world which are so nearly level that it 
is possible to reason with confidence from indicator 
diagrams. On most pieces of track, even with easy 
grades, there is more or less rise and fall all the time, 
and with it a constant fluctuation of speed, so that 
it is difficult or impossible to tell whether the speed 
shown is that resulting from the work indicated or 
from some past or present effect of gradients. The 
Hudson River Division is practically a dead level 
for its entire length (143 miles), the only exception 
being that at a few points short cuts of some length 
were taken through jutting points of the banks, and 
on these very slight grades (usually of 0.1%) were 
introduced, chiefly for drainage purposes in the cuts. 
Moreover, although this road is more than half 
curves through the Highlands, yet its curves are 
everywhere easy; and except through the Highlands 
and at a few special points the curves are neither 
many enough nor sharp enough to sensibly affect the 
resistance of a high speed train. This is all fhe more 


, true because the ‘resistance of curves in pounds per 


ton is almost certainly much less at high speeds than 
at low speeds. At least we regard that fact as es- 
tablished, though it has not yet become a recognized 


In the second place, the observations were made 
on no special or exceptional run, nor was any special 
or exceptional speed made. The same train makes 
the same run at practically the same speed every 
day, it being considerably the fastest regular train 
in the world. No preparations whatever were made 
for the run except to provide for taking indicator 
ecards. By the regular schedule the train takes 5 
h. 40 m. to run 440 miles, with four stops, an aver- 
age, including stops, of 50% miles per hour, and, 
excluding them (and also time lost in slowing up), 
about 53 miles per hour. To make such a mean 
speed over such a long run the train must and does 
make over 60 miles per hour every day on many 
parts of its run, and the only change made for these 
tests was to spurt up to 70 to 80 miles per hour over 
about 20 miles of the run “fairly free from curves 
and road crossings to show how easily the engine 
could force the train into higher than ordinary ex- 
press speeds.” We have, therefore, in this case, no 
such elements of doubt as obscure short run tests, 
such as those made by Mr. Wm. Stroudley on the 
London, Brighton & South Coast Ry. some years 
ago.* In those tests the whole run was only 50.4 
miles long, the speed only 43.3 miles per hour, the 
grades highly undulating, and the entire amount of 
coal burned only 14 ins. deep on the firebox, so that 
the astounding and physically impossible economy of 
fuel which he claimed (2.04 lbs. per HP. hour) was 
probably due to inaccurate estimates (leaning to the 
right side) of the coal in the firebox at the beginning 
and end of the run. Mr. Sinclair’s observations, as 
abstracted elsewhere, showed 3% Ibs. of coal per 
HP. hour, of bituminous slack, “most of which 
would have passed through a 1-in. mesh.” If there 
is a better record than this for any high-speed en- 
gine we do not know of it, and considering the excep- 
tional speed of the train it is y most credit- 
able. Mr. Stroudley’s test, we may note, showed a 
mean train resistance of a train weighing 335.7 long 
tons of 14.8 Ibs. per long ton, or 13.2 Ibs. per ton of 
2,000 Ibs., for a mean speed of 43.3 miles per hour, 
-* Trans. Inst. C. B., 1885. 
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and this part of his test ought to have been measur- 
ably reliable. 

The weight of the Empire State express train was 
approximately (it was not specially weighed) 270 
tons, as follows: 


Four ceaches, with load of passengers...... 340,000 Ibs. 
Engine and tender, with mean load........ 200,000 Ibs. 
, 0 er ere rre 8 66h 


The total number of indicator diagrams given by 
Mr. Sinclair and reproduced elsewhere was 12, of 
which 8 only are for even speeds, and the remaining 
4 for gaining speeds. The last have an interest as 
showing how nearly the engine was doing its full 
work while gaining speed, and also for checking the 
probable accuracy of the diagrams at full speeds, but 
tell nothing as to mean rate of train resistance. Mr. 
Sinclair gives some computations of the average re- 
sistance in pounds per ton from these diagrams, but 
we have preferred to make independent computations 
for each diagram separately, and on a slightly differ- 
ent basis, giving fractionally different results. 

The chief difference we made was to allow only 
5% instead of 10% for the internal engine fric- 
tion. We do this for two reasons: first, because 
we do not believe it is ever so high as 10% in 
a well built engine working up to its full power, 
and, secondly, because the extremely low train 
resistance shown in any case makes it improper 
to arbitrarily reduce it still more by an allow- 
ance for internal engine friction (not taxing adhe- 
sion) which may be too large. In Wellington’s 
“Economic Theory of the Location of Railways’ 
(p. 531) it is said: “The locomotive is a simple 
machine, and the evidence does not make it prob- 
able that more than 5% to 8% of its indicated 
power fails to reach the periphery of the drivers. 
Ten per cent. is often allowed.” Several pages of 
facts and figures follow in support of this conclusion, 
and as locomotive practice is certainly not going 
backward, it is more probable now than when this 
was written that 5% is a sufficient allowance. 

This being granted, we have for the train resist- 
ance, R, in pounds per ton (the speed in feet per 
minute being 88 times the speed in miles per hour): 

5 _ 33:00 0.95) HP. _ 42 4 HP. 
88S W Ss 
in which W = the weight of the train in tons and 
S = the speed in miles per hour. Or, for a train 


weighing 270 tons this reduces to 
aa HP 
R = 1.32 a 

Ss 


Taking from the table in another column the speea 
and horse-power of each of the diagrams, we obtain 
by this formula the following table of resistances in 
pounds per ton: 


Train Resistance Record, Empire State Express 





Tests. 
Resist., 

Diag. Speed, Total Ibs. Attending 
No. m.p.h. I HP. per ton. conditions. 
Siciasives 87.1 648.3 21.3 Getting up speed. 
Bi cccvecds 60.8 728. 15.8 Even spd., m. of 20. 
Se vadeses 44. 551. 16.5 Getting up speed. 
©, cvsgased 58. 891. 20.2 oe ’ st 
Gisvaccved 60. 960. 21.1 * 33 = 
Rein csunns 69. 983. 18.8 Even speed. 
Tisctaevons 70.5 977. 18.2 “ = 
Qovictancy 68.6 972. 18.7 * 1 
eee 60.6 1.045. 19.8 “ " 
Weedtstcus 70.5 1,059. 19.8 ne 
Ekssssssevs 78.9 1,120. 18.8 Descending grade. 
PBs dseeds 71.9 1,056. 18.9 Even speed. 
Mean, 6-12.71.3 1,030.3 19.0 

Ws Baeecsa . 728. 15.8 

Stroudley . .43. 13.2 


Now, let us rehearse a few more facts bearing 
upon this question, and then see if they give any 
common indications. 

1. Mr. P. H. Dudley made some careful and ex- 


tended tests of a (for that day) fast express on the . 


New York Central & Hudson River R. R.,* the train 
weighing 313 tons gross, and 250 tons behind the 
tender, with the result that at 51.48 miles per hour 
(mean of some 20 miles) the total train resistance 
was 17.8 lbs. per ton, which, less 5%, gives 16.9 Ibs. 
per ton. 

2. Mr. T. W. Worsdell. late Locomotive Super- 
intendent of the Northeastern Railway, made some 
tests of his compound engines some two years ago 
with a train weighing some 695,000 Ibs., or 347% 
tons, including engine, taking some indicator cards 


a A BY MH Aes WO: Th. Lee, Bye. 


at the unprecedented speeds of 75 and 86 miles per 
hour. Unfortunately, the Worsdell tests, so far as 
the indicator cards have been as yet made public, 
were directed chiefly or wholly to observing how the 
engine worked at various speeds, and not at all to 
determining how much work it had to do at any uni- 
form speed. For the first purpose it is not impor 
tant whether the train was gaining or losing speed 
at the moment the card was taken; for the last it is 
all-important. A series of seven cards at gradually 
increasing speeds from 5 to S86 miles per hour are 
alone given, and when the apparent train resistance 
is computed from these cards, as we do below,* it is 
evident at once that fluctuations of velocity materi- 
ally modified most of them. At the lower speeds the 
train was apparently gaining velocity, and hence the 
apparent train resistances were higher than the real 
rate, while at the lower speeds the reverse was the 
case, and the real train resistance was greater than 
appeared. Comparison of the two high-speed resist- 
ances alone shows this. At 75 miles per hour the 
resistance shown is 14.2 lbs. per ton, while at 86 
miles per hour it is only 12.7 Ibs. 

Nevertheless, it is reasonable to suppose that there 
was an effort made to have these diagrams taken at 
a fairly uniform rate of speed, so that they should 
in a measure represent the normal demand upon the 
engine at that speed. <A difference quite too small 
to be perceptible to the senses would make a consid- 
erable difference in the resistance shown, but it is 
probable that all slowing up which was perceptible 
to the senses was avoided, and if so the error could 
not be so great but that the very low resistances ob- 
tained at such high speeds are entitled to much 
weight as cumulative evidence. 

3. The range of the existing formulas for train re- 
sistance of any standing for low speed resistances is 


only about as follows: 


For speeds of Resistance per ton. 


10 miles per hour. 5 to 7 Ibs. 
— = = = 6 to 9 
= on 10 to12 “* 


For these speeds the observations made have been 
so many that it may be accepted as tolerably certain 
that the truth lies somewhere within their range. 
The best known of these old and quasi-accepted for- 
muilas is that of Mr. D. K. Clark, which in its origi- 
nal form reads as follows for resistances in pounds 
per ton: 

y? vy? 
R = —— +8 for long tons; = ——— + 7.16 for short 
171 18L.5 tons. 


These values are plotted on the accompanying dia- 
gram, but they are now generally admitted to be too 
high by 1 to 2 lbs. per ton. 

4. The element of axle friction only in train resist- 


* The Worsdell tests were originally published and dis- 
cussed in their relation to train resistance, in the ‘‘Rail- 
road Gazette’ of March 28, 1890, but they were there 
wrongly discussed in that (1) the very considerable 
grade resistance, which was nearly half the total, was 
not deducted to determine the train resistance,so that the 
apparent train resistance was in some cases stated twice 
too large; (2) that no reference to nor allowance for the 
effect of variation in velocity was mad). The follow 
ing is the complete record, corrected, from which it 
clearly appears that variations of speed had an iw 
portant effect to reduce the apparent resistances at 75 
and 86 miles per hour: 











No. — Cut-off, p.c. Ind. Grade Trn. resist. 
erd. w.h.p. aap HP. pe lbs. per ton. 
1 5 -78 136 0.525 up 17.4 (26) 
2 17 63-78 438 0.589 “ 14.6 (25) 
3 23 50-68 498 0.5 = 12.2 (21) 
+ 30 50-68 630 0.217 “ 17.2 (20) 
5 50 40-6214 662 0.363 “ 6.3 (13) 
6 75 47-67 1,041 level 14.2 (13%) 
7 53-70 1,069 level 12.7 (12) 


80 : 

‘The figures in (parentheses) at the side of the last 
column above are the resistances as given by the ‘‘Rail- 
road Gazette,” the engine friction having been taken 
at 10% instead of 5%, as we do. 

It is at once clear from the last column that if the 
first four resistances, for speed below 30 miles per 
hour are correct, those for the higher speeds must be 
too low, i. e.: the train must have been in part pro- 
pelled at the moment by its own stored energy and have 
been losing speed. Of Nos. 5 and 7 this is especially 
true, but it is also true of No. 6. Nos. 1, 2 and 3. on the 
contrary, are all higher than the probable resistance, 
— bn ig inference is that the train was then 
gaining ; 

The Worsdell engine used in these tests was a two- 
cylinder compound, having a single pair of driving 
wheels 7 ft. 7% ins. diam., of the type illustrated in 
our issue of May 23. The cylinders are 20 x 24 and 28 x 
24 ins.; they are inside the frames, but their axes are 
not in the same horizontal plane and the steam chests 
are outside the frames, and have the valve seats verti- 
eal. One of these engines has run 67 miles in 78 minutes 
with a train weight of 302% tons. The engines of this 
type were designed for heavy and fast work. making a 
run of 125 miles without a ston. SS So 

a water. 


average coal consump- 
tion of 26.4 Ibs. per mile, and to effect a net saving of 


ance is fairly well determined at about 4 Ibs. per ton 
for passenger and loaded freight cars, and 6 lbs. per 
ton for empty freight cars at speeds of 10 to 350 
miles per hour. The general law of friction is also 
well determined that at very high journal speeds the 
lubricants are so well carried around between the 
metallic surfaces that the friction is greatly reduced, 
and may almost become evanescent. Mr. John W 
Cloud and others have directly observed this fact in 
railway service, and expressed the opinion that at 
high speeds the journal friction proper may be less 
even than 2 Ibs. per ton. 

5. Mr. O. T. Crosby,* late of the U. 
Engineers, recently made some experiments on air 


Ss Corps of 


resistance of a novel type and at exceptionally high 
velocities, extending up to 130 miles per hour. He 
reached the conclusion (1) that air resistance at 
high speeds was very much less than current for 
mulas made it, and (2) that it increased directly as 
the speed and not as.the square of the speed. With 
out considering whether or not the last conclusion 
was warranted (we were not and are not prepared to 
admit it), the evidence when fairly considered was 
very strong indeed that air resistance at high speeds 
was much less than bad been supposed. 

Mr. Crosby's formula for air resistance in pounds 
per square foot of normal exposed surface was 


R O.131L V. 


The normal exposed surface of a train, using the 
bounding rectangle rather than following the irregu 
larities of the outline, as it is fair to doy is about 
14x10 140 sq. ft., which is about 1 sq. ft. for 
each 2 to 3 tons of weight of ordinary express trains. 
Allowing for the partially exposed areas along the 
side of the tram, it might possibly be true that there 
was the equivalent of a square foot of exposed sur 
face for each ton of weight, in which case the above 
formula would hold good also for the air resistance 
in pounds per ton. At 100 miles per hour this 
would only amount to 13.1 Ibs. per ton, to which is 
to be added (1) the axle friction of 2 Ibs. per ton, 
and (2) whatever one pleases for the oscillatory and 





liagram Showing “ Weighted Mean'’ Deduced from 
Principal Experiments in Train Resistance. 


concussive resistances increasing with speed. "These 
last are certainly considerable at very high speeds, 
but there is absolutely no means of estimating them 
with accuracy. 

6. It is now an admitted fact that the axle friction 
at the instant of starting is now many times greater 
than after the vehicle is once under way, and that 
the drop from this high resistance, while very rapid, 
is by no means instantaneous, but requires a speed 
of from 5 to 10 miles per hour before the normal 
rate is attained. The starting resisfance at times 
rises considerably above 20 lbs. per ton; i. e., a car 
on a 1% down grade, which gives an accelerating 
force of 20 Ibs. per ton, will not always start of it 
self without aid. A force of 16 Ibs. per ton will 
very rarely start a car in motion. A fair average is 
about 20 Ibs. 

All these various data we have plotted on a little 
diagram reproduced herewith, to which we have 
added a solid black line to show what the evidence 
at hand appears to indicate as to the true rate of 
train resistance in pounds per ton. The six dbserva- 
tions on high speed trains are shown by small circles 
with the name of each observer attached. Above 
and below these are shown by dotted lines (1) the 
old Clark formula as one extreme and (2) the Crosby 
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formula for air resistance as the other. The range 
of the older formulas at 10, 20 and 30 miles per hour 
is shown at the left. There have been some showing 
still higher resistances than Clark’s, but they have 
not met general acceptance. For the most part they 
fall below Clark's at low speeds. 

Considering that the Worsdell observations are 
known to need small correction at least, Mr. Sin- 
clair’s two records come extraordinarily near to 
giving the mean of the four others. If we add to 
the Worsdell observations 6 Ibs. and 10 lbs. per ton 
respectively, which would be the effects of a 0.38% 
and a 0.5% grade (15 and 26 ft. per mile), they 
would fall exactly on the line which we have drawn 
as the “weighted mean” of the six, allowing most 
weight to Mr. Sinclair’s observations. 

Is it possible to find in this diagram any support 
for the theory that train resistance varies as the 
square of the velocity? We are unable to do so; 
especially as it is easy to see how the facts which 
we have narrated should make resistance observa- 
tions within a narrow range of low speeds only ap- 
pear: to indicate that the velocity resistances vary as 
the square or even a higher power, when they really 
varied directly with the velocity. We by no means 
give our adhesion to the latter theory. We are 
merely weighing evidence. We do say that so far 
as the existing evidence as fo high speeds goes, all of 
it supports the latter theory and none of it the older 
and heretofore accepted theory. If the solid line on 
the diagram gives a true mean of trustworthy ex- 
periments, then the resistance of passenger trains at 
speed is given by the equation 

R = 0.24 V + 2, 
or perhaps as accurately and more simply: 
R=\4V+2. 

Both these forms are subject to a slight increment 
for difference in axle friction at speeds below 40 
miles per hour, increasing aS the speed falls, which 
is a more or less variable quantity and for practical 
purposes may be neglected. 

We shall watch with much interest to see how 
further developments correspond with this formula. 
It is entirely possible that they may discredit its 
form, or even its substance. But until they do, and 
for the present, experimenters at high velocities of 
over a mile a minute can have no better guides as to 
the true resistance, we think, than the above for- 
mula, and this fact at least seems to be now estab- 
lished beyond peradventure that high-speed train re- 
sistances are very much lower than has been here- 
tofore supposed, or than has even seemed possible. 


STANDARD TYPES OF HIGHWAY BRIDGES 
FOR INDIA. 


Standard types of highway bridges are wanted by 
the Public Works Department of India, and sugges- 
tions are being made for the preparation of type 
designs. One objection made is that practice differs 
in different parts of the country. In Northern In- 
dia, for instance, the bridges have iron roadways 
thickly covered with ballast; in Madras, very light 
roadways of timber are used; and in Bombay a 
combination of timber and ballast is used. Col. 
T’ennycuick, R. E.,Chief Engineer, has made a report 
urging the desirability of the department being fur- 
nished with a series of type designs, and calls atten- 
tion to the present waste of time in the individual 
designing of girders, and delays that are thus 
caused. In regard to the designs, the Chief Engineer 
observes that girders will rarely be required for 
spans of less than 30 {t., while spans exceeding 80 
ft., besides being very rare, will usually call for 
special treatment. ‘The types proposed include plate 
girders for spans up to 60 ft. and lattice girders for 
spans of 70 ft. and 80 ft., to be of two widths, 12 ft. 
and 18 ft. The flooring to be of wrought iron trough 
plates or corrugated iron. Should wooden flooring 
be from any reason considered advisable, the neces- 
sary alteration in the design could be made in India. 
He considers that if the types were designed for 
spans increasing by increments of 5 ft. instead of 10 
ft., their utility would be lergely increased; that the 
lowest limit of span, for which type designs are pre- 
pared, should be 30 ft., and that it would be advan 
tageous if one of the types for plate girders was 
designed to carry the flooring on the bottom chords. 






LETTERS TO THE EDITOR. 


VALVES ON MAIN STEAM PIPES. 


Sir: In your last issue you abstract from the “Ameri- 
can Machinist’ an article on the location and arrange- 
ment of valves on boilers, and it suggested to me a 
law which is in force in Irookiyn, N. Y., that calls for 
two valves between each boilcr and the main steam 
pipe when more than on*® boiler is working on onc 
main steam pipe. This is unquestionably a good law, 
and should be adopted in all cases where boilers are 
worked in batteries on one pipe, as it makes it safe for 
a man to go in for inspection without breaking joints 
and inserting plates. The valves should be set so that 
the pressure will coise under the valves, as this makes 
it possible to pack each valve with pressure on boiler 
and steam pipe. Yonrs truly, M. B. Hull. 

New York, June 1, 1892. 


VALUATIONS OF WATER POWER. 

Sir: In the condemnation of a portion of the water 
in a stream that is used for manufacturing purposes, 
what would be a fair commercial value of the same 
per horse power of ten hours where the loss was not 
felt except during three months per year, on the basis 
of coal at $4 per ton? Please answer by letter. 

Very truly yours, 8. 


(It is quite impossible for us to answer queries of 
this kind by letter. No one can answer the particu- 
lar question submitted, intelligently, without know- 
ing more facts than are stated above, for conditions 
not stated may vary the reasonable price by 100% 
or more. Besides which, we do not hold it to be 
among the proper functions of an editorial staff to 
act as free consulting engineers. Our correspondent 
should engage some competent engineer to report on 
the question, or do what we should have to do to 
answer his question, look up the voluminous litera- 
ture of the subject and all the modifying local con- 
ditions.—Ed.) 


ELECTRIC SURFACE RAILWAYS AND HEAVY 
SNOW FALLS. 

Sir: In the article on ‘A Proposed Rapid Transit Sys- 
tem for Montreal’ in your issue of May 26, the writer 
states: ‘‘The surface electric railways seems a deli- 
eate experiment on account of the depth of the snow 
fall.”” It can now be fairly claimed that the surface 
electric railway in cities having deep snow falls is no 
longer an experiment, as this city, which has as heavy 
a snow fall as Montreal, has had an electric railway in 
operation during the past year, and has found no difli- 
culty with the snow. 

As regards the ‘ditch’ spoken about, the Ottawa 
company removes all snow from the sides of the street, 
which is not necessary for good sleighing; so that 
there is actually very little difference in height between 
the sides of the street and the railway track. 

Yours truly, 
J. E. 8S. 

Ottawa, Ont., May 31, 1892. 


(As it happened, another correspondent had al- 
ready called our attention to this successful experi- 
ment at Ottawa. We had written to obtain particu- 
lars, and they appear elsewhere in this issue.—Ed.) 
“A CONVENIENT WHEEL-BASE MOMENT DIA- 

GRAM.” 

Sir: In your issue of May 26 there is an article by Mr. 
Cc. A. P. Turner on “A Convenient Wheel-Base Dia- 
gram.’’ The inference to be drawn from this article is 
that the idea was original with Mr. Turner, while in 
fact he first saw the diagrams in use at Edge Moor 
and obtained copies of the moment tables for several 
engine loadings. The method has been used at Edge 
Moor since September, 1888, and is now used by a 
great many railway engineers. I believe the method 
was first put in convenient form for practical use by 
Mr. Francis H. Bainbridge, Prin. Asst. Engr., Edge 
Moor Bridge Works, and he is the one entitled to the 
credit. Since you have deemed the method of sufficient 
moment to give it a place in your columns, I am sure 
you will be fair enough to give this correction. 

Very truly yours. Chas. H. Wright, 
Engr. in Chg. Drafting Room. 
Wilmington, Del., June 1, 1892. 


(We réferred the above letter to Mr. Turner, and 
he responds as follows. We cannot carry the dis- 
cussion further, as there really seems nothing to dis- 
cuss of general interest. The diagrams involve no 
new principles, and are of so simple a nature that 
half a dozen people may well have designed them in 
substance independently. We did not publish them 
as an important new discovery, but merely as a 


June 9, 1892. 


handy wrinkle, that might give a useful hint to some 
of our readers): 


Sir: Referring to the inclosed letter, I send you on: 
of the diagrams used by the Edge Moor Bridge (. 
which I obtained from them last December. A glance: 
will show the difference. This diagram inclosed show 
the wheel base and subjoined tabulations only, not th, 
diagrams at the side. Moment tabulations have been 
in use in other places so much prior to September, 188s 
that I am surprised that they were first used by th: 
Edge Moor Bridge Co., at that time. The diagram of 
deductions for sheer, stringer moments, and hanger 
strains, is strictly original and the tabulation of centers 
of gravity I have never seen on any other diagram. | 
should have carefully stated the above had I not re 
garded that part of the tabulation as used by “Edce 
Moor and others” so antiquated that there was not the 
slightest possibility of being accused of claiming credit 
for the origination thereof. Very truly yours. 

C. A. P. Turner, C. E. 

Columbus, O., June 3, 1892. 


THREE-CYLINDER LOCOMOTIVES. 


Sir: I have read the note in your issue of Feb. 20 on 
my three-cylinder locomotive, based upon a description 
in a European pauper, and regret very much that my 
proposed system has not been correctly reported. The 
engine is not at work, and the design is for three 
Single acting cylinders with cranks at 120°. My 25 
years of locomotive practice have caused me to con 
sider that the pulling of the locomotive wheels in turns 
by cylinder and piston is wrong in principle, causing 
heavy wear and tear, and setting up an ugly surging, 
sinuous motion, resulting in 2 waste of power. Were 
we to turn the wheel by pulling or pushing at a con- 
stant point we should, I think, have a more steady 
running engine, and my proposed single acting engine 
was designed to meet this. The compound system i 
advocate is also unique, and is designed to use the 
steam up by continuous expansion. Converting the 
high pressure cylinder into a steam chest during the 
return stroke of the piston enables this to be accom- 
plished. I have a steam pump working on this sys 
tem, and it is a great success, giving a gain of nearly 
100%. We use chocolate color paint for our locomo- 
tives, and white, green and yellow for the first, second 
and third class cars. I have for many years advocated 
Russia iron for boiler covering, but we are fully 20 
years behind England in all we do in this country, 
and another generation must spring up before we cau 
expect India to be as go-ahead a nation as America. 

Yours truly, John Riekie. 

Quetta, India, April 21, 1892. 


An objection to the three-cylinder engine is the 
use of a crank axle, which is never likely to be re- 
garded with favor in this country.—Ed.) 


“STRESS” AND “STRAIN.” 


Sir: Having just read your remarks under ‘‘What’s in 
a Name?” in Engineering News of yesterday, I venture 
to express my concurrence in your objection to the use 
of the word “‘strain’’ to signify a geometrical displace- 
ment of the particles of a body. Seeing that this use 
of the word was introduced nearly half a century ago by 
one of our greatest authorities, and that it has since 
been followed by nearly all our text books, it is much 
to be feared that it has come to stay, but there is now 
a ray of hope in the fact that Engineering News, which 
has already made respectable the use of “gage’’ and 
“aluminum” and ‘“formulas’’ and ‘“‘draftsman,’’ has 
taken up the cudgel in behalf of our long suffering lan- 
guage, re ‘“‘strain.’’ 

It seems to me, however, that you miss somewhat 
the aim of your correspondent’s letter. You agree with 
him (as J think all must agree) in viewing the distortion 
of the particles as being at once the effect of the ex- 
ternal forces and the cause of the internal or molecular 
forces; but this tacit acquiescence in the ‘“‘established"’ 
use of the word “strain,’’ acting as a red rag upon your 
very righteous indignation, has, I think, led you to 
give inadequate consideration to his leading proposition, 
which, as I understand it, it is the not exactly new one 
that the word ‘“‘stress’’ should be restricted to the in- 
ternal forces, a proposition which you do not “pitch 
into,” but on the contrary indorse in the last para- 
graph on page 561. 

There is perhaps no disagreement as to the existence 
and the nature of the three elements in the case, as 
specified by your correspondent, and by yourselves in 
the paragraph referred to, viz.: 

1. The external force or forces acting upon the body. 

2. The geometrical displacement of the particles of 
the body, due to the action of (1); and 

3. The internal forces brought int6 play by (2); and 
hence it remains only to adopt ror these elements con- 
venient and explicit terms, the use of which in this 
connection, as you very properly insist, shall do no 
violence to the current or popular acceptation of them. 
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To begin with No. 2 above, Prof. Rankine’s unfor- 
tunate selection of the word “strain’’ here was the ex- 
ternal force (No. 1), which has caused a displacement 
(No. 2) in our language, which in turn has brought 
about the present di-“‘stress’’-ing agitation (No. 3). 

The word “distortion,’’ which you suggest for (2), 
is free from this defect. The only objection to it is 
its length, and, while this is not a serious one. it was 
sufficient to lead me to adopt instead the shorter word 
“stretch” In re-writing the opening articles on Strength 
of Materials for a recert edition of Trautwines's “Civil 
Engineer’s Pocket Book,”’ notwithstanding that I was 
thereby forced to regard compression as “negative 
stretch” and thus perhaps to lay myself open to the 
same objection that you urge against the use of “pull’ 
to denote a hammer-blow. I think, however, that such 
offenses (involving a direct reversal of the accepted 
meaning and leaving the character of the unit un- 
changed) are at worst, much less serious than those 
(like the use of “strain’’ for distortion or for pigsty), 
which apply to a class of objects or of phenomena a 
name daily used to denote an entirely and radically 
different (unlike) class. Thus, no one objects to calling 
a difference an “algebraic sum" (one of the quantt- 
ties being accepted as negative), but all would protest 
against calling it a product, or a ratio, or a root, or a 
man-of-war. 

“Stretch,” like “distortion,’’ cannot possibly mean, or 
be for a moment confused with anything else but 
geometrical displacement (No. 2, above), expressible in 
inches: and therefore its similarity of form to “stress"’ 
end “strain” is, to my mind, no disadvantage, but the 
contrary. 

The proper choice of terms for No. 1 and for No. 3 is 
a less simple matter. and chiefly because the two ele- 
ments are like quantities, expressible in the same unit 
(pounds or pounds per square inch). Hence the only 
difference permissible in the terms to be chosen Is the 
difference between cause and effect. This difference 
we should seek to express, and for this reason your use 
of “strain” for No. 1 and “stress” for No. 3 seems 
unfortunate; for the two words, in the popular accepta- 
tien, are synonymous. Thus, we speak of a chain or 
post, or a man’s nervous system. as being under a great 
“stress” or “strain.’’ I see no reason why “stress” 
might not just as well be used for No. 1 and “strain’’ 
for No. % If the distinction were established ar- 
bitrarily. it would be more difficult for the student to 
remember which was which than to associate ‘‘strain’’ 
with distortion. The very absurdity of the latter mis- 
nomer acts as an aid to the memory. an aid which is 
wanting when we try to remember whether “strain” is 
(1) and “stress” is (3) or vice versa. 

For this reason I have, in the Pocket Book, used the 
words “stress’’ and “strain” indifferently to mean 
either (1) or (3). In a strictly practical work, such as it 
is, we have little occasion to observe strictly the dis- 
tinction between (1) and (3), or to enter into specula- 
tions as to the nature of the latter. For our purposes it 
is sufficient, for instance, to say that a load (or “stress” 
or “strain’’) of 12 Ibs., acting upon a bar of two inches 
square cross section, produces in it a stress or strain of 
three Ibs. per square inch and a stretch (positive or 
negative) or whatever it may be, in inches. 

But your correspondent’s letter suggests indirectly 
the use of the word “‘force”’ for No. 1. Thus, we might 
say, in cases where scientific Yeccuracy of expression 
was desired: ‘‘A force (No. 1) of 12 Ibs., acting upon a 
2-in. square bar, causes a stretch (or distortion) (No. 
2), of n inches, which in turn causes a stress (or 
strain) (No. 3) of 3 Ibs. per sq. in.’’ 

True, the term “force” is strictly applicable to both 
No. 1 and No. 3, but the popular mind, I think, more 
readily associates that term with the external cause, 
and hence this use of the term is at least a step toward 
observing the desirable distinction between cause and 
effect. 

As a hint to Engineering News, when it shall have 
fought out the present good fight, upon which it has so 
boldly entered in defiance of recognized authority, and 
when it shall be seeking for fresh worlds to conquer, | 
venture to submit that the scientific use of the words 
“energy’’ and “‘power’’ to denote quantities expressible 
respectively in foot-pounds and in foot-pounds per sec- 
ond, is another flagrant violation of our language as 
popularly accepted. In everyday conversation, we 
speak of the elephant as a powerful, and of the flea as 
an energetic, animal; whereas scientifically, the ele- 
phant is remarkable for his great reserve of “energy,” 
while the flea, accomplishing (for his size) prodigious 
foot-pounds per second, is said to be of high “power.” 
Popularly we say that a steam engine, though standing, 
has such and such a reserve of power, and that when 
it is running rapidly against high resistance, we say 
that it is working energetically, but scientific (7 lan- 
guage nearly or exactly reverses these expressions and 
attributes energy to the engine standing under steam, 
and power to the rate at which it expends that energy 
while running. 


By the time the battle opens on this point T may be 
ready to come to the help of the News with further 
suggestions. For the present I see nothing for it but 
to accept the terms as “‘science”’ has defined them, or 
else to reverse them and thus bring them into harmony 
with popular usage. John C. Trautwine, Jr 

(We are prepared to admit at once the justice of 
our correspondent’s position that the distincfion be- 
tween “stress” and “strain’’ which we tacitly ac- 
cepted would be largely a distinction without a dif- 
ference, and largely if not wholly unnecessary. We 
confess at once that the concession was merely to 
concentrate attention on the point we do insist on, 
that “strain” does not mean stretch or distortion: 
but the force which causes distortion. Tt was there- 
fore merely a tub thrown to those scientific whales 
who are not satisfied to call a spade a spade, nor even 
a horticultural utensil, but want to call it a horticult- 
urist, or something else which to the uninstructed 
“voung mind” will mean something entirely different, 
and hence magnify said young mind’s sense of how 
much he is learning and has yet to learn. The real 
truth of the matter is that this love of highly artifi- 
cial and technical uses of words springs in many 
cases from a lack of a perfectly clear grasp of the 
subject by the very professors or writers who use 
these mysterious words. Otherwise they would in- 
stinctively resort to “plain United States” to express 
their ideas. In part also it springs from the love of 
mystery for its own sake which is an almost uni- 
versal weakness of our poor human nature, from the 
days of childhood and hog-Latin up. How much it 
exalts the 10-year-old in the eyes of the 4-year-old 
when she hears him remark: “TIf-ery you-ery will-ery 
go-ery up-ery stairs-ery,” and wonders what it 
means! Hew it tickles the elder’s vanity to feel 
that it enables him to maintain a proper distance be- 
tween himself and his inferiors! Just such and so 
unworthy is the motive which leads some authors of 
some technical books—we were about to say, a full 
half of the engineering books which reach our fable-- 
deliberately to avoid the plain and simple words in 
favor of the abstruse and conventional when there is 
a choice; to head tables for practical use with letters 
only, and all that sort of thing. The multiplication 
of new and arbitrary words and meanings of words 
is being carried quite too far. We will not now ex- 
press an opinion upon the new points raised by our 
correspondent, but as for “strain” in the sense of 
distortion, it does not naturally mean thaf in the 
mind of any human being, the professors who try to 
use it in that way included. They have to stop and 
think every time they use the word in that sense: 
and then they wonder that “young minds’ who have 
the misfortune to think only in plain English get no 
clear ideas from scientific Volapuk, and write a letter 
about the difficulty to Engineering News!—Ed.) 


THE OTTAWA ELECTRIC RAILWAY. 


A particularly successful electric street railway 
line, whose work has been watched with especial 
interest by Montreal and other northern cities, as 
tending to show whether electric railways could be 
made a success under severe climatic conditions, was 
built last year at Ottawa, Canada, by the firm of 
Ahearn & Soper, Electrical Engineers, and Canadian 
representatives of the Westinghouse Electric Co. 
Construction was begun on May 10, 1891, and in 
seven weeks 12 miles of railway had been construct- 
ed and equipped, to which some three miles more has 
since been added. The rails were rather light, of 
the 52-Ib. girder and 56-Ib. T patterns. 

The power plant consists of three 100-HP. bipolar 
generators and one 400-HP. multipolar generator, 
all operated by water power, of which a magnificent 
and never-failing supply, only a small fraction of 
which is as yet utilized, exists at Ottawa. The cars 
numbered 26, each provided with two 20-HP. single 
reduction Westinghouse motors, similar to thousands 
of others running all over the continent. 

What was not similar to any other railway plant 
on the continent, however, was the snow and ice 
problem. The climate of Ottawa is very severe. 


During last winter 62 ins. of snow fell in a number 
of severe storms. By the aid of two Lewis & 
Fowler rotary sweepers, the brooms being operated 
by one 20-HP. Westinghouse motor, the entire line 
was kept open throughout the winter without the 
loss or serious delay of a single trip, nor were the 





streets through which the line runs ever before so 
little obstructed by snow. The brooms threw the 
snow to the side of the street, and as soon after 
ward as possible it was removed in large sleighs to 
suitable dumping grounds. The total cost of this 
service for the winter was only $3,000, though we 
are assured from a disinterested source that it was 
well performed to the entire satisfaction of the cit 
izens and authorities. 

This cost amounts to only $250 per mile for the 
winter, or an average yearly charge on receipts of 
about $115 per car per year, or say 33 cts. per car 
per day. This charge would, of course, be much 
lower yet with a larger number of cars, and hence it 
ought not to be regarded as of great moment in 
larger cities, like Montreal. Much depends, how 
ever, on the fidelity and efficiency with which the 
work is done. Neglect or bad management might 
easily convert such a line in a large city with narrow 
streets into a public nuisance. 

The cars of the Ottawa line are also heated by 
electricity, by an ingenious arrangement devised by 
Mr. Thos. Ahearn, of the firm of Ahearn & Soper 
The electric heat is not used direct, but heats water 
which circulates in pipes near the floor in front of 
the seats, so as to be directly available for warming 
the feet. With such an enormous unused water 
power as exists at Ottawa it is difficult to see why 
the whole city may not yet be both heated and light 
ed by electricity. 

NOTES FROM RECENT 
REPORTS. 

The smallest yearly rainfall in the vicinity of 
Troy, N. Y., during the 66 years 1826 to 1891, in 
elusive (1838 lacking and 1847 incomplete), was 
18.32 ins. in 1839. The greatest was 49.23 in 1878. 
The average for the 64 years for which there is 
a record is about 36.7 ins. The figures are from the 
last report of the Troy Water Commissioners. Mr. 
Geo. B. Fales, clerk, informs us that the early part 
of the record was kept at Lansingburg, three miles 
north of Troy; the middle part at Troy; the last few 
years at Albany. 

Troy has only 228 meters in use, against 5,960 
taps, or about 25 times as many taps as meters. The 
consumption per inhabitant in 1891-92 was 125 gal- 
lons, and per consumer 125 gallons. It is estimated 
that 58,000 out of 65,000 inhabitants are supplied. 
Edward Dolan is superintendent and G. B. Fales 
clerk. 

The folly of comparing the consumption of water 
in different cities, especially those of the smaller 
class, on the basis of total population only, is shown 
by figures in the report of the Water Department of 
Woonsocket, R. I. The estimated population of 
Woonsocket is 22,000; estimated population on pipe 
lines, 20,000; estimated population supplied, 15,000. 
That is, only about 68% of the population is supplied. 
The consumption per inhabitant is only 16 1-3 gal 
lons per day, while each consumer uses 24 gallons 
per day, or about 50% more. Even the consumption 
per inhabitant is exceedingly low, as might be ex 
pected from the fact that the number of meters is 
about 80% of the number of taps, there being 1,041 
meters and 1,276 taps. 

About 60% of the total consumption is metered, 
leaving 40% as used by unmetered consumers, for 
public purposes, or as wasted or not registered by 
the meters. 

In a recent letter Superintendent B. I. Cook states 
that he estimated last year the amount of water 
actually used for the above purposes, and thinks it 
was 27% in addition to metered water. This makes 
a total of 87% of the consumption accounted for. 
The local gas company last year accounted for but 
82% of the output. 


WATER-WORKS 


The Electrical Commission at New Orleans, La., has 
prepared a set of regulations for the operation of the 
electric railways which are to be built. Systems in 
which motor cars are driven by current from a single 
wire with ground return circuit are prohibited, except 
when no other conductors come in contact with the 
trolley wires and no fire hazard is feared, and when an 
automatic circuit breaker exists to cut off the current 
if the trolley wires become grounded. Al! wireadn cara 
must be run out of the reach of passengers, and must 
bave waterproof insulation. Lighting and power wires 
are not perndtted on a circuit with ground return trol- 
ley wires, except In street railway cars, car houses 
and power stations. 
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SOME LOCOMOTIVE INDICATOR DIAGRAMS 
AT HIGH SPEEDS. 

In the June number of “Locomotive Engineering” 
Mr. Angus Sinclair describes his recent test of one 
of the locomotives hauling the Empire State express 
from New York City to Albany, briefly noted in our 
issue of May 12. The press reports of a fuel con- 
sumption of only 24% Ibs. of coal per horse-power 
hour prove to be incorrect, as we predicted, the ac- 
tual figure being 34% Ibs., which is a very creditable 
one. Mr. Sinclair explains that he was allowed to 
make the tests by the courtesy of Mr. William 
Buchanan, Supt. M. P., and that the company had 
nothing to do with the tests, and made no changes 
or preparations whatever of train or engine, beyond 
ullowiug him to prepare for taking indicating cards. 
The locomotive was of the eight-wheel type, built by 
the Schenectady Locomotive Works, with 19 x 24- 
in. cylinders, 7S-in. drivers and a large boiler and 
tirebox. Details of important dimensions are as fol- 
lows: 


Heating surface of firebox, sq. ft ........ 
9 sad ae: ere 
” cg Fe nw eduee 
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Firebox; length 8 ft.; width 3 ft. 4% ins. 

Tubes, 268; outside diameter, 2 ins. 

Ports; steam, 18 x 4 ins.; exhaust, 18 x 2% ins. 

Valve travel, 5% ins. 

Outside lap, 1 in.; inside lap, 1-64 in. 

Journals; driving axle, 84% x 10% ins.; truck axle, 6 x 10 
ins. 

The engine has Richardson balanced valves, Jer- 
eme metallic packing, sight feed lubricators and oil 
pipes to the principal bearings. Diagrams were taken 
with a Tabor indicator, and speed was recorded by a 
Crosby revolution counter. 

The train consisted of four coaches weighing, with 
estimated load, 340,000 Ibs. The lcecomotive and 
tender weighed in working order 200,000 lbs., mak- 
ing the total weight of the train about 270 tons. The 
coal was a fine bituminous, most of which would 
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pressure is 40.7 Ibs., representing a total traction 
force of 4,520 lbs. without making deductions for in- 
ternal friction. If we deduct 10% for friction, it 
leaves 15 lbs. per ton to keep the train going at the 
speed named. This is away below the figures given in 
the engineering manuals, but it is nevertheless correct. 
Nearly 20 diagrams were taken when the train was run- 
ning at its even speed, and the card given is a fair 
representation of the work done. 

The diagrams from No. 4 to 12 are unusually interest- 
ing because they represent the work done at exception- 
ally high speeds. The intention was in traversing a 
stretch of track fairly free from curves and road cross- 
ings, to show how easily the engine could force the 
train into higher than ordinary express speed. For 
about 20 miles the speed was maintained at about 70 
miles an hour, and it probably ran up to 80 miles, for 
diagram No. 11 was taken when the engine was mak- 
ing 340 revs. per minute, which is within a few feet of 


the train from New York to Albany was done on a coa! 
consumption of 3% lbs. per HP. per hour. The highest 
power recorded was at the rate of 1,120 HP. per how 
There are traces of initial expansion of the steam jn 
most of the diagrams, but this is due to throttling 
rather than lack of ample steam pipes and passages. 

In spite of the slack character of the coal, the engin: 
steamed splendidly, and the pressure was kept up 
easily at the higher speeds. The firing was very skil! 
fully done. There was very little jar to the engine 
and she rode like a coach, and passed the sharpest 
curves very smoothly. When running close on 80 miles 
an hour the machinery worked as smoothly as at the 
lower speeds, and no trace was to be perceived of haw 
mer-blow or other disturbance due to the heavy weights 
swinging round at a great velocity. 

The accompanying table gives a record of all the 
important facts in regard to each card, which are 11: 
part also given on each diagram: 


Empire Express Test on N. ¥. C. & H. R. RR. 


Particulars of Indicator Dia 8. 
h. R.L. C. 0. Pres. Revs. yt ae ee 


Z 
9 
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oe 18 814 160 160 87.1 648.3 
2 4 18 SZ 165 260 60.8 7 
3 % 18 8 170 190 44 551 
4 % 18 8, 170 250 58 891 
5 Y¥ 18 84 160 260 60 960 
6 *% 19 7% 160 298 69 983 
7 = 19 7M 160 304 70.5 977 
8 *% 19 7% 165 296 68.6 972 
9 y, 19 7M 165 300 69.6 1,045 
10 uy 19 7% 170 304 70.5 1,059 
11 %, 19 7% 165 340 78.9 1,120 
122 % 19 7% 165 310 71.9 1,026 
Note.—Th.—Throttle opening; R. L 


Remarks. 


Getting up speed. 
Uniform speed, av. of 20 diags. 
Just after scooping water, gaining speed. 
“ “ o o o a7 
Uniform speed; 8, 7, 8, three miles apart. 
iJ “ “ se 48 “ cai iJ 


Throttle wider open than 6, 7, &. 
ory iy “ “ 


.—Reverse lever notch; ©. O.—Inches of cut-off (814 ins.=35% of stroke. 


74-30%); Pres.—Boiler pressure in lbs. per sq. in.; Revs.—Revolutions per minute, and m. p. h.—speed in 


miles per hour. 


79 miles an hour. Cards 4 and 5 were taken shortly o 


after water had been scooped up, and when the engine 
was working into speed. Cards 6, 7 and 8 represent the 
work of keeping the train running 70 miles an hour 
They were taken three miles apart when the speed 
was almost uniform. The average cylinder pressure for 
the three cards is 47.6 Ibs. Deducting 10% again for 
friction; this leaves 17.6 lbs. per ton as the power ex- 


INDICATOR DIAGRAMS FROM LOCOMOTIVE HAULING EMPIRE STATE EXPRESS, N.Y. C. & H. R. RR. 
° TOTAL WEIGHT OF TRAIN, 270 TONS, 


have passed a screen of 1-in. mesh, but it was care- 
fully fired and made steam well. We quote from 
Mr. Sinclair's paper the following statement concern- 
ing the train resistance, which was remarkably low, 
and the indicator diagrams: 


During the time that the engine was first lifting the 
train into speed, diagram No. 1 was taken. It shows 
a mean cylinder pressure of 59 Ibs. According to this 
the power exerted on the rails to move the train is 
6,553 Ibs., or 24 Ibs. per ton. The speed is 37 miles an 
hour, which could be maintained on about half the ex- 
penditure of power represented by the diagram. The 
balance, of course, is expended in accelerating the 
speed. When a speed of nearly 60 miles an hour was 
reached, the engine settled down to steady running, 
neither accelerating the velocity or letting it decrease. 
Card No. 2 represents the work done in this way and 
measures the power required to keep this weight of 
train running at a mile a minute. The average cylinder 


erted in keeping the train up to a velocity of 70 miles 
per hour. Cards 9 and 10 show an increase of area due 
to the opening of the throttle, and by the aid of a slight 
descending grade it worked up the speed to about 79 
miles an hour, when diagram No. 11 was taken. This 
is a phenomenally good diagram for the number of 
revolutions and a piston speed of 1,360 ft. per minute. 
The back pressure is unusually small for this speed, and 
the compression is not beyond what is necessary to in- 
sure smooth running. This result is due in a great 
measure to the large steam ports. 

The diagrams represent the steam distribution as it 
goes on in the ordinary working of the locomotive. 
Some of them show bad reduction in initial pressure due 
to throttling. The evil of this can be appreciated by a 
study of diagrams 2 and 11. In the former, 31.4 Ibs. of 
water are exhausted for each HP. developed, and in the 
latter water consumption per HP. is 21 Ibs. Through- 
out the trip 7 Ibs. of water were evaporated per Ib. of 
coal. As near as I can estimate, the work of pulling 


In the same number of “Locomotive Engineering” 
we find another sct of diagrams of great interest. 
They were taken on Feb. 26, 1892, from Central 
R. R. of New Jersey locomotive No. 385, a Vauclain 
compound, which made on that date the fastest 
speed on record, 91.7 miles per hour, or a mile in 
39.4 seconds. The cards are undoubtedly at the 
fastest speed ever taken. One of the cards shown 





Indicator Diagrams from Vauclain Compound Locomo- 
tive in Fast Run on Central R. R. of New 
Jersey, Feb 26, 1892, 


herewith was taken at that speed. This locomotive 
bas high-pressure cylinders 13 ins. in diameter and 
low-pressure cylinders 22 ins. in diameter, with a 24- 
in. stroke. The drivers are 78 ins. in diameter, and 
the general dimensions of the engine, therefore, cor- 
respond closely to those of the New York Central 
engine described above. The speed record was taken 
by noting the time between mile posts by a stop- 
watch. The fastest speed made required a piston 
speed of 1,581 ft. per minute, or 6.6 revolutions per 
second. In connection with these diagrams it is 
pcinted out that the compound engine taking steam 
into a small cylinder and cutting off late in the 
stroke has a smaller reductfon of pressure due to 
friction of the steam in the steam pipe than a simple 
locomotive running at the same speed. 

In commenting on these diagrams, Mr. Harris 
Tabor says the lesson they convey is that if speeds 
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above 60 miles an hour are to be maintained eco- 
nomically larger wheels and cylinders thust be had. 
The piston speed should not exceed 1,000 ft. per 
minute, even with compound cylinders, if the best 
duty is to be obtained. As a start in this direction, 
the Pennsylvania and the New York Central have 
each a locomotive with 7 ft. drivers under construc- 
tion. 


THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
XI. 

(These papers will be republished in book form, and 
corrections or proper additions can be made at any 
time.) 

THE MASSACHUSETTS INSTITUTE OF TECH- 

NOLOGY. 

The Massachusetts Institute of Technology was 
the first one of our engineering schools, if not also 
the last and only one of any prominence (we recall 
no other) to be organized as the result of a popular 
movement and general sense of need, and not as the 
result either of a gift from an individual or of State 
laws in aid of it. As such, its early history has pe- 
culiar interest, and it is not without significance that 
this school, which was thus exceptional in its origin, 
became also our leading engineering school by the 
only standard which we can use in these articles, 
that, namely, of numbers attending and graduated 
from the school. 

Of course, this is a very crude standard, and it 
must not be understood that we imply thereby that 
this or any other largely attended school is therefore 
the best. Were it possible to grade our engineering 
schools in the order of absolute merit, it may well 
be that some one or two or three of the smaller 
schools would stand at the head of all. It is still 
more possible that the lines on which some of the 
smaller schools are working will bring them in time 
to a position at or near to the head of a list which 
was really graded according to absolute merit. A 
strong argument might be made in defense of the 
position that, just as the books and newspapers of 
largest circulation are rarely of the best, and very 
often of the worst, so the college or engineering 
school which attracts the greatest numbers to its 
courses, stands “ipso facto’? condemned of certain 
elements of inferiority. In the delicate task of se- 
lecting certain colleges for these preliminary his- 
torical sketches, and passing others by, we desire to 
guard continually against unjust inferences. We 
select them not because they are either good or bad, 
but because their history seems to have certain ele- 
ments of instruction or of warning, or because they 
are conspicuous for one reason or other besides that 
of absolute merit, which we do not attempt to gage. 
“Happy is the nation which has no history,’ and for 
like reasons the best engineering schools of all may 
well be those which have so quietly preserved the 
even tenor of their way that their history has no 
salient features to demand extended notice in these 
articles, 

Nevertheless, though this may be true as regards 
particular schools, we all recognize that a consider- 
able degree of solid merit is necessary for a school 
to secure and retain a large attendance, and that 
the 20 or 30 schools of largest attendance out of the 
hundred or so in this country are likely to include 
among them most of those which would stand near 
the head in a list based on absolute merit. For the 
same reason, it is a tolerably safe assumption that 
the largest school of all is at least a thoroughly good 
school. Our belief is that there are at least a dozen 
or 20 schools in this country which give as sound 
and thorough a training for the engineering profes- 
sion as can be found anywhere in the world; and the 
most that need be said for the Massachusetts Insti- 
tute of Technology is that it succeeded in placing it- 
self in this select list from its first formation, and 
very early attained and retained a leading position 
in numbers also. 

Such success (not to say all success) will generally 
be found to have arisen largely from the energy and 
organizing skill of some one man, if inquired into, 
and in the case of the “M. I. T.” this was conspicu- 
ously so. The very nature of its origin implies that 
a good many deserve much credit for its formation, 
but Prof. Wm. B. Rogers may be said to have been 
the father of the school and of its more excellent 
features, if any one man can be said to be. 

The primary cause for organizing the school was 
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that the State of Massachusetts had begun away 
back in 1859 to fill in about 100 acres of Back Bay 
flats belonging to it, as a part of the grand filling in 
scheme which has since about doubled the area of 
the original city. The State’s entire profits from 
this transaction were to be devoted to the school 
fund, until it occurred to a number of public-spirited 
citizens, among whom was the then Governor, N. P. 
Banks, why not kill two birds with one stone by 
setting apart three or four squares where land might 
otherwise be less valuable for the erection of some 
large and handsome buildings for museums and other 
scientific uses? It was claimed with a confidence 
which subsequent results hifve more than justified 
that the school fund would lose nothing by this move, 
but rather gain, while the cause of science would 
gain much. 

Who first conceived this idea we do not know, or 
we would gladly give his name. Apparently it was 
not Prof. Rogers (unless he was the power behind 
the throne), for his name does not appear among the 
signers of the first memorial to the Legislature, who 
were headed by Marshall P. Wilder, a noted horti 
culturist in his day, and a public-spirited citizen. 

The first overt move toward such an allotment was 
made in the Governor’s message, in January, 1S59. 
Soon thereafter (March 9, 1859) a meeting of some 
40 prominent citizens representing “agriculture, hor- 
ticulture, art, science and various industrial, educa- 
tional and moral interests of the State,” 
at Which a committee was appointed to memorialize 
the Legislature. The committee, without specifying 
exactly what they wanted, thought that about four 
squares or blocks would do, aggregating about eleven 
acres, and they proposed that these four squares 
(only one of which was finally granted) should be 
allotted as follows: One to agriculture, horticulture 
and pomological museums; one to museums and other 
uses relating to natural history, geology and chem- 
istry; one to “institutions devoted to the development 
of mechanics, manufactures and commerce,” which 
might conceivably include an engineering school, but 
was not generally understood to do so, and one to 
fine arts, history and ethnology. The whole scheme 
was very vaguely defined and as yet directed by no 
master mind. In the words of one of the prominent 
movers, “they wanted a technological institute, but 
had a very faint idea of what such an institution 
should be.” 

The first memorial closed with this significant pas- 
sage, which indicates what the committee thought 
was the main aim and purpose of the Lawrence Sci- 
entific School, then 12 years old: 


was held, 


In conclusion, the committee, while heartily sympa- 
thizing with the efforts now in progress to form a 
Museum of Natural History and Comparative Zoology, 
under the auspices of Professor Agassiz, at Cawbridge 
for the development of abstract science, desire to 
co-operate with such labors in the building up of in- 
stitutions of a more directly practical character, which 
will enable the masses of the people, engaged in indus- 
trial occupations, more effectually to avail themselves 
ef tho advantages to be derived from the labors of 
those who are wholly devoted to purely scientific re 
search, 

This aim of the committee was precisely what Ab- 
bott Lawrence had declared to be the purpose of his 
foundation, except that he had more distinctly speci- 
fied that “the whole” of his foundation was to be 
devoted “forever” to the training of engineers and 
other captains in the army of industry, and especially 
engineers, and had as explicitly and distinctly speci- 
fied that he did not intend his foundation to be used 
for instruction in natural history and the like. But 
Prof. Agassiz was then the leading professor on this 
foundation, and the building up of his museum was 
then the dominating aim and feature of the school, 
as the historical sketch already given, as well as the 
above extract, show. 

The memorial was very considerately treated by 
the Legislature, and approved in the abstract but 
condemned in the concrete, which was doubtless for- 
tunate, as the movement was neither well led nor 
well organized. The lands were merely reserved 
from sale, but not granted. An enlarged committee 
of 15 was at once organized to keep up the agita- 
tion, and in this Prof. Rogers’ name appears. 

The next year a second memorial was prepared, 
this time by Prof. Wm. B. Rogers, and this memo- 
rial, in addition to repeating the arguments for the 
other uses, suggested that “courses of public lec- 
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tures” should be established, and that “ere long the 
public liberality would establish a comprehensive 
polytechnic college, fitted to equip its students with 
every scientific and technical principle applicable to 
the leading industrial pursuits of the age.” This 
proved the winning card in the end, but was still too 
vaguely suggested to be immediately successful. In 
the next year (1861), however, an “INSTITUTE 
OF TECHNOLOGY” was organized, under the 
leadership of Prof. Rogers, for the sole and distinct 
purpose of enlarging “means of practical instruction 
in the arts and applied sciences,” and in pursuance 
of the suggestions of a now historic pamphlet by 
Prof. Rogers,* which centered effort upon something 
tangible and definite, and thus enlisted the active aid 
of over 200 prominent men, who at once joined the 
new organization. 

The meeting for organization was held on Jan. 11, 
1861, and it appointed a committee of 20, headed 
by Prof. Rogers as chairman, to push the petition 
before the Legislature, and to draft a coustitution 
and by-laws. A third memorial was immediately 
presented, which resulted in the incorporation of the 
“Massachusetts Institute of Technology” in March, 
ISO1, and the granting to the Institute and to the 
Boston Society of Natural History the square of 
land on which their buildings now stand. The last 
named society had one-third of the tract and the 
lustitute two thirds. 

The splendid group of public buildings which has 
centered around this square, and which was attract 
ed to this locality by the start thus made, testifies to 
the wisdem of this policy, even from a pecuniary 
standpoint. Nowhere else on this continent, or per 
haps on any continent, can such a group be found 
Which has resulted from private or municipal enter- 
prise only. It would be a public service if some ole 
would write up the story of the development of this 
district from the financial standpoint, as an encour- 
agement to other states and cities to go and do like 
wise; though it must ever be remembered that it is 
not enough to appropriate land and money for such 
use. The man or men to make it useful and effect- 
ive must be at hand. They are far more necessary, 
and far harder to secure. 

The act of incorporation was very short. It 
created William B. Rogers and the rest of fhe com- 
mittee, their associates and successors, a body cor 
porate, “for the purpose of instituting and maintain 
ing a society of arts, a museum of arts and a schoot 
of industrial science, and aid generally, by suitable 
means, the advancement and practical application of 
science in connection with arts, agriculture, mann 
factures and commerce,” the whole being in aceord 
ance with Prof. Rogers’ draft of the “Objects and 
Plan,” which we will shortly summarize 

First tracing in outline the history of the organiza 
tion, however, the troubled state of the times and 
the absorbing demands of the war naturally diverted 
both money and interest from this scheme for a 
new school of peace. The “Society of Arts’ branch 
of the Institute, indeed, held regular semi-monthly 
meetings from April 8, L862, as it has continued to 
do to this day, but nothing further was done toward 
starting the school until 1864, when the end of the 
war was in sight. In the meantime the Government 
had passed (in 1862) the famous land grant bill in 
aid of colleges of “agriculture and the mechanie 
arts,” and it had been practically decided to appor- 
tion a part of this fund to the school of the Institute 
of Technology; but it was not until Prof. Rogers 
brought out a second pamphlet giving the “Scope 
and Plan” of the proposed “School of Industrial 
which he did May 30, 1864, that the proj- 
ect for the school began to take definite form and 
shape. About that time the first building for the 
Institute, a large and handsome structure, was start- 
ed, and by circular dated Jan. 24, 1865, it was au- 
nounced that in February, 1865, preliminary classes 
would be formed at the rooms of the Institute on 


= "s 99 
Science, 


Summer St., to prepare students for entering the 
first or second regular course. In the fall of the 
same year the courses were fully organized. The 
first graduates appeared in 1868, iu a class of 13 


* Objects and Plan of Institute of Technology; in- 
eluding a Society of Arts, a Museum of Arts and a 
School of Industrial Science proposed to be established 
in Boston, Prepared by direction of the Assoeiated in 
stitutions of science and art, and addressed to manu- 
facturers, merchants, mechanics, agriculturists sand 
other friends of enlightened industry in the common- 
wealth. Boston, 1861, 8vo., pp. 29. 
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men, one in mechanical engineering, five in civil en- 
gineering, six in mining engineering, and one in 
“science and literature.’ The first annual cata- 
logue, for 1865-66, contains the names of 72 stu- 
dents, 24 of whom had been members of the pre- 
liminary classes also, while three had been members 
of those classes only and dropped out. That a new 
school should suddenly start in with such a body of 
students as this, with another engineering school of 
18 years standing only three miles away at Harvard 
University, indicates at once how great was the need 
for good educational facilities for engineers at that 
time, and how completely the Lawrence Scientific 
School had failed to meet the demand. For it is 
noticeable that all these early students, a half-dozen 
or so excepted, were from the immediate vicinity of 
Boston and Cambridge, and doubtless knew pretty 
well what they were doing. 
The first faculty consisted of ten professors, all of 
whom were able men of some achieved reputation, 
and all but two or three of whom were men of re- 
markable ability for a new school to secure. This- 
notably able faculty was, in our judgment, the sec- 
ond great cause for the quick success of the school. 
In looking over the list one wonders if it is fair to 
others to ascribe so much to the “one man power” 
of Prof. Wm. B. Rogers, who simply led the move- 
ment and fought it through to success. In a sense it 
is not. In this as in all other peaceful and warlike 
contests, it is doubtless true that the leader absorbs 
much eredit which in a sense belongs more justly to 
those under him. There is a certain hardship in the 
fact that the names of Grant and Lee, Napoleon and 
Wellington, only will live in history, though thou- 
sands of men under them fought as bravely, sacri- 
ficed far more, showed as much ability in their 
sphere, and really fought their leader’s battles for 
him. All the thanks they get, however, is to be re- 
membered affectionately in bulk, while the individual 
glory and remembrance which they really merit at- 
taches itself only to the name of their commander. 
lt is hard, but it is not unfair; and in like manner it 
is not unfair that Prof. Rogers only should be re- 
membered as the founder of the Institute of Tech- 
nology, and the rest only as his followers. For 
though the leader cannot get along without his fol- 
lowers as a body, he can get along very well without 
any one of them, whereas they are worthless both 
singly and collectively except as their leader makes 
them useful, either singly or collectively. The ‘“Ob- 
jects and Plan’ of such a leader, therefore, are the 
inner history of the movement, and of its aims and 
motives. ‘These plans and objects for the “M. L. T.” 
as outlined in the two pamphlets already referred to, 
we will now abstract, and see how closely the pro- 
posed programme has been adhered to. 


WORLD'S COLUMBIAN EXPOSITION. 
Transportation. 

The questions of railway transportation to Chicago 
and of local transportation from the city to the Ex- 
position are very complicated ones owing to the nu- 
merous railway lines entering the city, the network 
of tracks and number of grade crossings of tracks 
and streets, and the enormous amount of local and 
long distance traflic which is to be provided for. As 
stated in the recent report of the Railway Terminal 
Committee of the Western Society of Engineers, 
Chicago, an abstract of which is given in another 
column, 21 distinct lines of right of way cor- 
verge in lines centering in six great terminals in 
the heart of the city. From Mr. J. F. Wallace, 
Chief Engineer of the Illinois Central R. R., we 
learn that all the railways centering in Chicago will 
be afforded direct access to the Exposition grounds 
for excursion business; that is, for excursion trains 
from country points carrying passengers to the 
grounds in the morning and out at night. It is in- 
tended that these trains shall run to the Exposition 
grounds over the various railways entering the city 
of Chicago from all points within a radius of 300 to 
400 miles. Long distance passengers intending to 
remain several days or longer will be brought over 
the various railways directly to the regular city 
stations. The lines of transportation now under con- 
sideration between the heart of the city and the Ex- 
position grounds provide for the safe and expeditious 
handling of at least 100,000 people per hour. These 
lines of transportation will consist of two separate 


cable railways, the double track elevated railway of 
the Chicago & South Side Rapid Transit Ry. Co. 
(Eng. News, Jan. 16 and Feb. 20), the Illinois Cen- 
tral R. R., and water and carriage communications. 
It is also estimated that accommodations for 100,000 
people will be provided within walking distance of 
the grounds. The Chicago City Ry. Co. is at pres- 
ent constructing an independent loop for its Cottage 
Grove cable line (Eng. News, May 5), and making 
provision for an extension of its State St. cable line 
eastward to the Exposition grounds. The elevated 
railway is being rapidly built in the direction of the 
grounds, and can be in.complete operation by Jan. 
1, 1893. The Illinois Central R. R. has at present 
six main tracks connecting the heart of the city with 
the Exposition grounds, and has additional tracks 
now under consideration. This company possesses a 
right of way 200 ft. in width, running longitudinally 
along the west side of the grounds, touching them at 
the northwest corner, running through them at the 
Midway Plaisance for a distance of 600 ft., and 
being only 1,300 ft. distant at the southwest corner, 
as shown on the map in our issue of Jan. 16. 

The City Council has passed an ordinance provid- 
ing for the elevation of the roadbed and tracks of 
the Illinois Central R. R. between the north line of 
Sist St. and the south line of 67th St. to a height of 
18 ft. above city datum at 5lst St., rising to 19 ft. 
at 53d St., the latter elevation to be maintained to 
67th St., with a clear headway of 18 and 19 ft. re- 
spectively for street crossings. The new roadbed is 
to be upon a solid embankment of earth or suitable 
material, and of sufficient width for ten tracks, while 
the company may increase the width to the full 
width of its right of way as the traffic may require. 
All streets are to be crossed by iron or steel girders, 
resting on brick or stone masonry abutments, and 
iron or steel columns may be placed upon the curb 
lines. The entire structure is to have a water-tight 
concrete floor. Where the streets have to be de- 
pressed the railway company must provide drainage 
for surface water. At 62d St. the railway company 
is to construct a masonry arched subway for pedes- 
trains, the subway to be 10 ft. wide and 10 ft. high, 
and as nearly as possible at the present street grade. 
The cost of street depressions, paving, drainage, etc., 
is to be borne by the railway company, and the work 
done under the direction of the Commissioner of 
Public Works. The road has decided to adopt the 
Hall block signal system, as noted in our issue of 
April 21, and is said to have ordered 50 locomotives 
and 500 cars for the Exposition traffic. The cost of 
all improvements, including the new terminal station 
illustrated in our issue of April 28, is estimated as 
follows: 
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It is estimated that these facilities will enable the 
Illinois Central R. R. to handle 21,000 passengers 
per hour, but to do so it will have to run trains out 
of its depot every five minutes. With the improve- 
ments to be introduced it is believed this can be done 
without difficulty cr confusion. A report preparea 
by Mr. D. H. Burnham, Chief of Construction, and 
Mr. W. H. Holcomb, estimates that the railway ter- 
minal facilities at the southwest corner of the Ex- 
position grounds will cost the management $140,000, 
but it is thought that this amount will be reimbursed 
by trackage charges and salvage. The Committee 
on Grounds and Buildings has practically accepted 
the report but postponed final action. This plan for 
terminal facilities includes a handsome union pas- 
senger station. 

The question of transportation by water from the 
city, a distance of about eight miles, has been con- 
sidered, and an exclusive privilege has been granted 
the World’s Fair Steamship Co. R. L. Henry and 
T. W. Harvey are among the promoters. There will 


- be four steamers, two of which will be whalebacks, 


having a capacity for 5,000 passengers each. Small 
steamers will run up the river to pick up passengers 
for the larger boats, and the company will also run 
six steamers with a capacity of 1,500 passengers 
each to lake ports. The city steamers will start 
from a pier at Van Buren St., approached by a 


viaduct over the tracks. The company will pay to 
the Exposition 20% of its gross receipts. 


Utilization of Electrically Transmitted Power. 

Electricity as a motive power came into favor as 
soon as the possibility of its economical transmission 
was proved. The problem has been both economic- 
ally and successfully solved, and the use of the elec- 
tric motor avoids long lines of shafting with the evils 
due to lubrication and friction, and heavy and ex- 
pensive belting. One of the largest engine and 
mining machine manufactories in this country has 
recently been equipped with electric motors, and the 
great electrical factory of the Edison General Elec- 
tric Co., at Schenectady, N. Y., employing over 5,000 
men and covering with its 53 buildings an area of 
nearly 12 acres, is entirely operated by electricity 
generated in and transmitted from a central power 
house in which are the only boilers and steam en- 
gines in the entire works. 

The engineers of the Construction Department of 

the Exposition recognized the many benefits to be 
derived from the use of electricity, and from ‘the first 
decided upon employing it to run the machinery used 
in the work of construction. In the grounds has 
been installed a complete electrical power transmis- 
sion plant, in which the conditions are of a peculiar 
nature on account of the long distances separating 
the apparatus, and the fact that this machinery is 
being constantly shifted from place to place as re- 
quired. The lines had, therefore, to be erected to 
satisfy any call for power from any particular spot 
in the grounds, and the motors are scattered over an 
area about one mile north and south by half a mile 
east and west. The exterior construction of all the 
buildings will be of wood covered with staff, and 
several of the main buildings have a framework of 
iron or steel. The greater part of the machinery, 
therefore, consists of saw-mills to cut the Iumber, 
and hoists for raising the girders, trusses and beams. 
In addition there are ‘molding machines, planing 
machines, and pulverizers for the clay. The pres- 
ence of the electric motors for operating the saw- 
mills insures freedom from danger by fire. The en- 
tire plant consists of the generators, the line 
and the motors, together with the various ac- 
cessory appliances needed for the successful and 
economical operation of the electrical apparatus. 
The current of 500 volts is generated from two 
100-K-W. compound wound Edison generators, of 
the Edison street railway type, belted direct to 
two high speed engines. The duplication of the 
generating apparatus was decided upon in order 
that the machines should be continually supplied 
with power and the chances of a total breakdown 
obviated, one generator being capable of supplying 
the entire demand for a short time in case the other 
should be disabled. The dynamos and engines are 
located in a substantially constructed temporary 
station, and the pole line carrying the wires and 
making a complete circuit of that portion of the 
grounds in which the motors are located is of first- 
class construction and of the best material. The 
high standard’of insulation of the wires is always 
maintained, each circuit being subjected to rigid 
daily inspection and tests. 

In the Manufactures and Liberal Arts Building, 
the largest structure in the Exposition, covering an 
area of 30 acres, one of the saw-mill plants is 
erected. This consists of a saw sharpener, band 
and cut-off saws, a rip saw and a boring machine. 
This compact outfit is run by a 12-K-W. Edison 
shunt wound machine belted to a line shaft. In the 
United States Government Building is another saw- 
mill plant run by a 15-K-W. Edison motor, another 
in the Mines and Mining Building, and others in the 
Horticultural, Electrical, Transportation and Agri- 
cultural Buildings. In the Horticultural Building 
is an electric hoist operated by a 20-K-W. Edison 
motor fastened to the same frame as the base of the 
hoist. The hoist is of the double drum form with 
two winch heads, and can be used to raise two sep- 
arate weights at once, while at the same time the 
winch heads can be used to drag material into posi- 
tion. It was used to raise the immense trusses and 
purlins of the dome of this building (Eng. News, 
March 12). In the Transportation Building a large 
derrick has been erected for raising the trusses into 
position. It can be rolled to any required point, and 
has a 20-K-W. Edison motor in its base frame. 

In the Electrical Building is the large clay pul- 
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verizer, belted to a 12-K-W. Edison motor, which 
drives it at a speed of 1,200 revs. a minyte. In the 
Machinery, Illinois State, Fisheries and Woman's 
Buildings are other mills and planers. 

Each motor is operated by means of an ordinary 
starting switch and rheostat and main line switches 
in series with each motor. Protection is afforded by 
suitable fusible cut-outs, and the motors are also 
sheltered from dust, dirt, rain and accident as far as 
possible. These machines are let to the contractors 
by the Exposition management, the charge for their 
use being based upon the average daily maximum 
load, gaged by suitable measuring instruments. The 
adoption of electricity has proved entirely satisfac- 
tory, and the motors have responded to every call 
made upon them, even to the extent of sustaining a 
heavy overload for a short time. The entire plant is 
leased from the Edison General Electric Co., and is 
to be returned in the same good condition as received 
on Jan. 1, 1893. The absolute freedom from acci- 
dent or failure of any kind which the plant has thus 
far enjoyed proves that the means of power trans- 
mission is to be relied upon. 


Electric Lighting. 

In our issue of May 26 we gave the prices at 
which the contracts for electric lighting have been 
awarded, after the bids first made had been consid- 
erably reduced in subsequent bids. From a lengthy 
account of the fight for the incandescent electric 
lighting contracts we take the following particulars: 

Mr. George Westinghouse, Jr., President of the 
Westinghouse Electric & Manufacturing Co., of 
Pittsburg, has been awarded the contract for fur- 
nishing the incandescent electric lighting plant, and 
is to install 92,622 lamps, alternating current, for 
$399,000, under a bond of $1,000,000, and is given 
until June 10 to file his bond and close the contract. 
After a few weeks’ battle this makes Mr. Westing- 
house the winner in a big fight against the electrical 
combine, consisting of the Edison General, Thom- 
son-Houston, and allied electric companies. Four 
weeks ago, when the bids for furnishing the plant 
were opened, the trust proposal was $18.50 per lamp 
capacity, or $1,713,567. Several smaller concerns 
submitted greatly lower bids, so much so that the 
management thought the combine was trying to 
“squeeze” the Exposition. While these bids were 
being considered the La Roche Co., of Philadelphia, 
backed by Mr. Westinghouse, came forward with a 
bid of something like $7 a lamp. The trust met this 
reduction with a bid of $5.95 a lamp. Then Mr. 
Westinghouse told the directors if they would adver- 
tise for new bids he would submit a proposal agree- 
ing to furnish the lights at an average of $5.38 each, 
or a total of $499,319. He executed a bond in the 
sum of $500,000, supplemented with a cash deposit 
of $50,000, to carry out his agreement. Accordingly 
new bids were advertised for, and when they were 
opened it was found that the combine had not low- 
ered its proposal, while Mr. Westinghouse dropped 
down to $399,000, or $4.25 per lamp capacity. He 
bid on an alternating current alone. 

The Committee on Grounds and Buildings took the 
matter under advisement, called in Mr. W. G. Car- 
lisle, attorney for the board, and Mr. Benjamin But- 
terworth, ex-Solicitor-General. They were asked to 
give an opinion as to the legal aspects of the case. 
The trust people claimed that Mr. Westinghouse 
would not be able to furnish the lamps inasmuch as 
the Edison Co. had an injunction suit pending in the 
United States Court, which, if decided in its favor, 
would shut out the Westinghouse company from 
using any incandescent lamp. Eventually, however, 
the attorneys told the committee that it would be 
safe in going ahead, so far as legal technicalities 
were concerned, and granting the contract to Mr. 
Westinghouse. But the committee did not wish to 
exclude the companies in the combine, and asked its 
representatives if they would accept half the con- 
tract. This they declined to do at first, but took the 
matter under advisement, and again declined after 
protesting against Mr. Westinghouse being given 
any part of the contract, declaring that he was an 
infringer on the patents of the Edison company. 
Mr. Westinghouse also declined to divide the con- 
tract. He said he was the lowest bidder, liad first- 
class apparatus, and should get the entire job. A 
vote was taken and on the first ballot the work was 
unanimously awarded Mr. Westinghouse under the 
conditions named. 
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The trust people were of course not pleased with 
the decision, and it is said that if the injunction ap- 
peal is decided in their favor within a few weeks 
they will endeavor to stop Mr. Westinghouse’s plans. 
In case, however, the plant is installed and the Ex- 
position in operation, the situation will be different, 
as it would be useless then to try to shut off 
the light, a thing which the trust would hardly care to 
do. Mr. Westinghouse intends to put in ten or twelve 
dynamos of 12,000 lamp capacity and furnish a 
first-class system. His company has about 100,000 
lamps, either completed or partly so, at the works, 
and there will be no difficulty in furnishing the ma- 
terial. He is required to have between 5,000 and 
10,000 lamps installed by Oct. 1., which is an easy 
task, and there will be no difficulty in furnishing the 
entire plant by the time of the opening of the Ex- 
position. As the matter now stands Mr. Westing- 
house will be called upon to furnish 83,410 incan- 
déscent lamps of 16 c¢. p. each and 6,212 lamps of 
10 c. p. each, making a total by the rearrangement 
of 89,622 lamps. In addition he will furnish eight 
arc-lamps of 2,000 c. p. each, which will be installed 
in the dome of the Administration Building. These 
lights will not be visible, but the glow from them 
will be seen in the arched dome of the building. The 
bond has been reduced to $500,000. 

It may be of interest to note that this is the third 
time the electric combine has been knocked out on 
its prices. It received no part of the equipment of 
power-generators because of its figures. On the are- 
lighting, where 6,000 lamps were required, its origi- 
nal bid was $38.50 per lamp. Owing to the compe- 
tition it dropped to $20 per lamp, and out of the 
6,000 was awarded 3,500 lights. In the aggregate 
the Exposition management has saved on original 
trust prices $1,314,567 on the incandescent lighting, 
and $111,000 on the are lighting, making a total 
saved of $1,425,567. 

Manufactures Building. 

Mr. E. C. Shankland, Assistant Chief of Construc- 
tion, writes us that the arch trusses of this building 
are 368 ft. span, and not 328 ft., as given in the title 
of the illustration on p. 472 of our issue of May 12. 

Boiler Plant. 

The particulars of the contracts for boiler plant, 
all of which were for water tube boilers, were given 
in our issue of May 12. Since then a contract for a 
battery of boilers to evaporate 90,000 Ibs. of water 
per hour has been awarded to the Babcock & Wil- 
cox Co., of New York, for its water tube boilers. 
This contract is said to take the place of that award- 
ed to the Mills Patent Sectional Boiler Co., of Man- 
chester, England, for boilers of the same evaporative 
capacity. _ - 

TRAIN LIGHTING BY ELECTRICITY.* 

The first successful system of railway train lighting 
by electricity is that invented by Houghton, and 
adopted by the London, Brighton & South Coast Ry., 
of England, in 1881-2. Since then the many improve- 
ments suggested by other inventors have made it al- 
inost automatic. 

The system consists of a Brush dynamo carried inside 
the baggage compartment, and directly connected by 
link belting to pulleys on the axle of the car. Attached 
to the dynamo is a ball governor, rotating vertically, 
whose office is as follows: 

1. To control the movement of a switch, which, when 
the speed and therefore the E. M. F. of the dynamo 
reaches a predetermined value, closes the circuit, and 
also opens it again when the E. M. F. approximates 
that of the secondary battery. 

2. To adjust a resistance which maintains the current 
constant, and 

3. To shift the position of the brushes as the neutral 
point is changed by the varying speed of the armature. 

But one set of brushes is used, carried in rectangular 
holders, at right angles to the commutator, and always 
in contact with it. 

When the rotation of the armature is reversed by 
a change of direction of the train, the brushes are car- 
ried ferward or backward by the friction on the com- 
mutator, and a connection with the governor until the 
quadrant passes but a fraction beyond the vertical, 
when it is drawn to the proper position by a spring, 
the action being similar to that of the snap switch. 
Limiting stops are provided to prevent the quadrant 
going too far. 

The same movement of the quadrant also changes 


* Condensed from a paper by i H. Bauer, Supt. 
Electrical Dept. Pullman Palace Car Co., read at the 
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the position of a switch controlling the connection of 
the field coils, and therefore, the polarity of the dynamo 
It therefore follows that the current is always in the 
same direction, no matter which direction the armature 
may rotate. One set of accumulators, consisting of 25 
cells, is provided for each train, and placed in the bag 
gage compartment. The maximum number of lamps 
in a train is 70, of 10 c. p. each, at 0 volts. 

No attendant is necessary, but at certain stations 
on the line an examination of the plant is made, and 
required repairs attended to. I am informed the sys 
tem is so reliable that ISSS but two 
failures have occurred. 

It will be noted that the key of this system Is the 
convenience with which the connection between the 
armature pulley and that on the axle can be made 
Throughout Europe the rigid wheel-base is universally 


since the year 


employed under railway cars. (This statement 1s 
much too broad. Cars on trucks or “‘bogies’’ are in 
use in all the principal countries of Europe.—Ed.) 


Consequently, by setting the dynamo across the car, 
the armature shaft will always be parallel with the 
axle, and the connecting belt runs in practically the 
same plane. 

In this country the bogie truck is exclusively used 
Several attempts have been made to drive dynamos 
by connections with the axle of bogie trucks. All, 
however, have failed, for the reason that no provision 
was made for maintaining the armature shaft and axle 
parallel at all angles of the truck, 
dirt, ete., gathered by a moving truck will soon destroy 
iny mechanism that may be used for the purpose under 
the car. The problem, however, has not 
doned, and I am in hopes that within a very short 
time a solution will be found. 

Numerous propositions have been made to use primary 
batteries for car lighting, but I am not informed of a 
successful installation of that character. 

Secondary or storage batteries have been more or 
less employed for the purpose, with varying success 
The first attempt in this direction was made in 1487-8 
on two Pullman limited trains, of six cars each. 

Each car was equipped with 30 cells of battery, hav 
ing a capacity of 150 ampere hours, and weighing 50 
lbs. per cell, or 1,500 Ibs. per car. Duplicate sets were 
kept charged at each end of the line, and on arrival 
of the train were exchanged for those that had been 
exhausted while on the road. The average number of 
lamps per car was 26, of 16 ¢. p., at 60 volts, or a 
total of 156 in the train. After 60 days’ trial it was 
clearly demonstrated that, under existing conditions, 
the system could not be made successful, and it was 
abandoned. 

The reasons for its failure were, first, that the ca 
pacity of the battery was insuflicient to maintain the 
number of lamps required for the proper lighting of 
Pullman cars on long runs. 

For example, the current for 26 60 —_— 0.8 ampere 

A 
Therefore = 


and because sand, 


been aban 


lamps, is about 20 amperes. == 7%, hours, 


that is to say, 1,500 lbs. of battery was able to main 
tain 26 lamps but 7% hours. These trains leave east- 
bound at 5 p. m., but the light is required at 4 p. m. 
for inspection, receiving passengers, etc. Consequently 
the batteries would become exhausted at 11 p. m.; in 
fact, it would be earlier, as will be explained. There- 
fore the oil lamps would have to be used when light 
was required during the remainder of the trip. West- 
bound the same reasons held good, although not to the 
same extent, because the train leaves that end in the 
morning and passengers will, as a rule, after 12 hours’ 
traveling, retire earlier than those going east, leaving 
at 5 p. m. Consequently less light is required, and a 
certain percentage of the charge is not used. 

A second reason was the deterioration of the bat- 
teries themselves, which were of the pasted grid type. 
It was found that the constant acid solution in the 
jurs, as well as the unavoidable rough usage to which 
they were subjected when changing, caused a loss of 
the puste or active material, proportionately reducing 
the capacity. In fact, close observation indicated the 
loss during one handling to be equal, if not more, 
than that caused by 1,000 miles travel on the car. The 
paste, when separated from the grid, accumulates in 
the bottom of the jar or lodges between the plates, 
forming a circuit through which the cell is discharged, 
resulting in the buckling and sulphating of the plates 
and the destruction of the positive elements within a 
short time. This was five years ago. Since then, im- 
proved methods of manufacture, as well as more in- 
telligent care In handling, have, to a great extent, over- 
come these objections and thereby increased the life 
of the battery. It may be asked: Why not increase the 
size and therefore the capacity of the cell? The reply 
is that to properly light a train of six Pullman cars, 
for instance, between Chicago and Jersey City with 
the number and kind of lamps above stated would re- 
quire 30 cells, each weighing not less than 100 Ibs.—a 
total of 3,000 Ibs. per car, or 18,000 Ibs. for a BMx-car 
train. The expense of handling and changing such a 
weight would make its use almost prohibitory, for each 
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cell would have to be handled singly. The weight on 
the car would also be objectionable. Since these ex- 
periments were made, car lighting for short distances 
only from storage batteries has been made successful. 
For the past two years four cars, each equipped with 
832 cells of 150 ampere-hours capacity and 26 16-c. p. 
60-volt lamps, have been running between Chicago and 
Cincinnati, and Chicago and Indianapolis. Two of 
these cars are charged every day at Chicago for about 
nine hours with sufficient current for a round trip. 
The batteries, however, are not changed; the cars are 
always placed on the same side-track, to which wires 
from the dynamo are led, and the charging is done 
without removing them. The average length of time 
the light is required during a round trip is six hours; 
the cars leave each end of the line at 8 and 9 p. m. 
respectively. Repairs are made by removing the de- 
fective cell and substituting another if necessary. 

The cost of repuirs and renewals of all kinds from 


September, 1801, to January, 1892, inclusive, per 
month, was as follows: 
POO, DE ks cede rc cecsecsccrevesreceaese $36.44 
October, pub eieet os ekeeheael beanie ce coon 108.82 
November, ee * Seas saccade dedecnnersusencae Sl.24 
December, We ahd we ie ie kbnedatabeess renee 79.21 
SOMES; DEB sna cbc insee cceens osbtereisinnns 38.31 
We oka tar etescece $314.02 


which, if divided by 4, is $78.50 per car per month, or 
$2.61 per car per day, and this divided by 26 gives 10 
cts. as the cost per lamp per day. As the engine and 
boiler are used for furnishing power for other purposes 
while running the charging dynamo, it is difficult to 
get the cost of the power for charging these batteries; 
that factor, therefore, is not included in the. above 
statement, 

In January, 1888, a solution of the problem of lighting 
six-car trains for long distances was sought for in 
another direction. Two trains running between Jer- 
sey City and Jacksonville, Fla., a distance of 1,100 
miles, were selected for the experiment. At first an 
attempt was made to utilize the power of the axle, but 
for reusons already stated, did not prove successful. 

The next step was the substitution of a vertical single- 
stroke engine, located in the baggage car, for the axle 
connection. This engine was belted to the dynamo, and 
supplied with steam from the locomotive boiler. 

While this plan seemed to be a step in the right di- 
rection, it still had its objections, due to the fact that 
the upward and downward movement of the driving- 
rod acted in the same manner as would a heavy blow 
on the car body, so that the latter would vibrate in 
unison with the stroke of the engine. 

After a few trials, the vertical engine was removed 
and a three-cylinder reciprocating engine, with 3-in. 
cylinders and 4-in. stroke, was substituted. It was con- 
nected direct by a flexible coupling to a 75-volt, 60- 
ampere dynamo of the ordinary open frame type, and 
both run at 1,000 revs. per minute. 

The working of this combination clearly demonstrated 
that a solution of the problem was attainable, and it 
was now possible to guarantee a fairly successful light- 
ing of the two trains. A fault soon developed, which 
could not be anticipated. It is well known that all 
railway trains while running gather more or less dust 
and dirt, but it was not known until train lighting was 
attempted, that this dust and dirt contain certain 
quantities of carbon and metal which adhere to arma- 
ture and field wires, and being conductive form short 
short circuits. So frequently did this occur that it be- 
came necessary to carry an extra armature with each 
plant and make changes while the train was in mo- 
tion. Later in the year these dynamos were removed 
and the EKickemeyer installed. The ERickemeyer dyna- 
io seems to be perfectly adapted for train lighting. 
As both the armature and field coils are protected by 
the fron of the machine, the dust and dirt does not 
reach the wire, except in small quantities; and by re- 
moving it every six months, when the car is shopped 
for repairs, short circuits have been prevented. Its 
strong construction is such that it will successfully 
vitbetand the general rough usage to which machinery 
of this character is subjected to on railway trains. 

The system which has been used for the past five 
years on all Pullman trains, consists of a Brotherhood 
three-cylinder engine and Eickemeyer dynamo, bolted 
to a east iron bed plate, and located in the forward 
end of the baggage car, occupying an inclosed space 
of 6 ft. 6 ins. x8 ft. 3 ins. The engine and dynamo 
are connected by a flexible coupling which allows for 
the irregularity should they not be in perfect line. 
A 2-gallon sight feed pressure lubricator, bolted to the 
end of the car, furnishes oil to all wearing parts of the 
engine. The average consumption of oil is about one 
gallon every 20 hours of actual running of the engine. 

Steam is taken from the locomotive. boiler, a tap be- 
ing made at the dome, the pipe passing under the ten- 
der and car, between which a flexible rubber hose 
1oakes connection. Tt has been found that with 11%4-In. 
pipe between the boiler-dome and car there is a loss of 
15 Ibs. pressure due to friction and condensation; there- 


fore, to run the engine with 50 Ibs. requires 65 Ibs. at the 
supply pipe on the locomotive. With 50 Ibs. pressure, 
the dynamo will, at 900 revs. generate 80 amperes, at 
72 volts, when all the lamps and batteries in a six-car 
train are in circuit, and 50 to 75 amperes, at 80 to 85 
volts, at the same speed when the batteries alone are 
connected, depending on the counter E. M. F. of the 
batteries. 

On the side of the car is placed an automatic switch, 
which will break the circuit when the E. M. F. of the 
dynamo equals that of the batteries. A volt meter and 
ammeter are kept constantly in circuit while the plant 
is in operation. A tachometer, belted to the arma- 
ture shaft, is also provided for noting the speed of the 
engine and dynamo. This plant is inclosed by a tongue- 
and-groove partition surmounted by a wire screen. 

The system of wiring adopted is the equi-potential, 
in which the pressure is practically equal at each lamp 
and battery. One wire leads from the positive pole 
of the dynamo to the rear end of the rear car, where 
it is coupled to a second that returns to the baggage 
car—but not the dynamo—being tapped, however, by 
the positive pole of each battery and one side of each 
lamp. A third wire leads from the negative pole of 
the dynamo to the rear end of the rear car, where it 
ends. This third wire is tapped to the negative pole of 
each battery and the remaining side of each lamp. 

All the batteries and lamps are therefore in multiple 
are. Double pole, fusible cut-outs are placed in each 
circuit, and, with the switches, are located in the 
closets of each car. The wires are always placed on 
the roof of a car. For this purpose, whitewood 
molding, thickly coated with asphalt paint, is nailed 
from end to end as near the center as possible, us- 
ually 1% ins. from the edge of the smokejack if the 
car is equipped with center oil lamps, and from 6 to 
24 ins. when gas lamps are applied. Branch moldings 
extend to all points on the roof through which it is 
desired to run wires to the lamps, switches, etc., in- 
side the car. For instance, the drops to the center 
lamps in the body of the car pass directly through 
the center of the roof into the air chamber of the oil 
lamp, from where they are suitably connected. Those 
leading to the switches, cut-outs and batteries pass 
through the panels between the ventilators and into the 
closets where the switches are located, the batteries 
continuing on through the floor to the boxes under the 
ear. After being run in the molding, the wires are 
covered with wooden capping and the whole tinned 
over, practically forming part of the roof. The grooves 
in the molding are made of such size as to hold the 
wire rigidly, so that its movement or abrasion is im- 
possible. Wire so applied has, after five year's service, 
shown no deterioration whatever, and is apparently 
serviceable for at least five years more. As the tin 
covering of the molding is cut and worn away by 
cinders and the action of the elements, it is found nec- 
essary to renew the molding about once a year. The 
sizes of wire used are: (B. & S. gage), No. 2 for those 
leading from the dynamo, Nos. 6 and 10 for the lamp 
mains, and No. 14 for the lamp drops. The connection 
between cars is made by bringing the wires from the 
roof through the hood to the inside of the vesti- 
bule, where they terminate in square brass tubing 
called connectors, which are permanently attached to 
the vestibule frame. The connection between these 
connectors is made with three-conductor flexible cables, 
each conductor of No. 6 gage. To the ends of each con- 
ductor, brass springs are attached witich fit closely 
inside the tubing, giving abovt 8 sq. ins. contact. If 
cleaned occasionally, this connection will carry 100 
amperes without sensibly heating. As the connectors 
are placed horizontally it is evident that should the 
train from any cause be parted, the connection will be 
severed without damage to any part of the system, 
except to throw the load off the engine and cause it to 
race. Should this occur, which, in fact, is very seldom, 
the attendant is at hand to cut off steam and stop it 
until the connector can be replaced. With a No. 2 
wire the average fall of potential in a six-car train is 
9 volts. 

When the batteries alone are in circuit, the FB. M. 
F. of the dynamo will be from 67 to 83 volts, which,minus 
the loss, will overcome the counter E. M. F. of the bat- 
teries, viz., 57.6 to 73.6 volts. When both lamps and bat- 
teries are in circuit the external resistance is of course 
reduced and the BE. M. F. of the dynamo falls in pro- 
portion, and that at the lamps will be from 60 to 66 
volts. 

It is unnecessary to use a resistance in the lamp cir- 
cuit, as when the lamps are first turned on the E. M. 
F. being, say, 66, a greater candle power is had just 
at the time when most needed, which, however, grad- 
ually falls and ordinarily reaches 60 to 61 volts in from 
two to four hours, depending upon the amount of charge 
in the batteries. It is true that this is at the expense of 
the life of the lamp; but as the handling of the switches 
is done by the porters and conductors, the use of 
rheostats or regulators, no matter how simple, would 


complicate the system and probably cause the tota! 
extinction of the light. Each car is provided with 3. 
cells of storage batteries, placed 16 in each of two 
boxes, securely fastened under the center, and di- 
rectly over the truss rod. The weight of batteries ani 
boxes complete is about 2,000 Ibs. As already stated 
with the system of wiring adopted the batteries ani 
lamps are permanently connected in multiple arc, s 
that should the train be parted and connection with th, 
dynamo become broken the batteries will supply current 
necessary to maintain the light; or should the batte: 
jes under one car become disconnected, its lamps will 
be supplied from batteries under other cars in the 
train. 

The lamp equipment of a six-car Pullman train is as 
follows: 


Combined smoking and baggage car......... 21 lainps 
DOUMIRS GER. vccsecsee cosveccee sveceses eve 32 
Three sleeping CALS. ...ccccccccces cissvvees ou 
Combined observation and sleeping car...... 4) 

OCR, kvniasc ceendssncdced picdvrdwcee ces 172 lamps 


Of this number, 98 are 16 c. p. and 74 are 8 ©. » 
Tbe latter are placed In hallways, toilet rooms and ves 
tibules. 

During six months of the year, seven \4-HP. fan 
motors are added, 3 in the dining, 2 in the smoking and 
2 in the observation cars, each absorbing the current 
of four 16-c. p. lamps, or a total of 28, which, added tu 
the 172, makes the total, 200 lamps in the train. To 
maintain the 200 lamps requires 144 amperes. As the 
dynamo will generate but 80, the batteries must sup 
ply 64 amperes, or 44%. This is effected by charging 
the batteries during the day and part of the night en 
route, and while the train is standing in the yards. 

The following, taken from the January records of a 
train, will give an idea of the number of lamp hours 
required: 

Chicago to Jersey City. 
Lamp 


Lamps. hours. 
172 860 





Jersey City ‘to Chicago. 


Lamp 


aa —. 
4p. m. to 9:30 p. m.......... 600 ceveesnone 
9:80 p. m. to 11 pm see eVeccedeteseteeseee a0 


Thos ache Wieb ib sceetachen Sheeeekeeus 1418 
Total, 3,288 lamp hours during the round trip. 


The cost for an installation for a six-car Pullman 
train—consisting of one combined baggage and smoking, 
three sleeping, one dining and one combined sleeping 
and observation car, is as follows: 

Combined Baggage and Smoking Car. 


SE Sa ccd csacccdesceceeseesese $500.00 
1 Rickemeyer dynamo.......... SGeseenteceeves 500.00 
32 Cells accumulators........... SoKevevesovers 392.00 
WE a eae hAseesaboed ov these’ ¢ eecess seeee 100.00 
1 Set wire connectors Rebs SECCLECS CAUSE Sod CCE SS 11.00 
Battery boxes, crates and connections.......... 71.00 
Steam piping, lubricator gages, etc............ 155.00 
Voltmeter and ammeter...........cceccccesese 77.0) 
Safety switch............. Sce ed vesesnsteveseee 12.00 
Lamps and sockets......... OF eeaweeresveeessce 17.00 
SURO EE DU cb dcccveckccsceneebetes 17.50 
Shades, holders and fixtures..............+0005 10.80 
Partition for dynamo and engine............... 38.00 
Or Sreee« SE MOOUUEN. cd cccnecenesdecesansat 76.00 
ee ee woe Ves VEC 50.00 
Sleeping cars, each...... bbvesarvesuas 

ON GR iadidbkc cite ce tnenstcadesee 

Combined sleeping and observation car vabeu wes a 





A total of $5,808.20, or an average of $968.00 per car. 

As the fan motors dre used but six months in the 
year, the average number of lamps will be 172 +14 = 
186. Therefore, the cost of equipment per lamp will be 
$5,808.26 -+- 186 == $31.22. 

The average cost of labor and material for maintain- 
ing the lighting of three trains, or 18 cars for 19 
months, from August, 1890, to February, 1892, inclusive, 
was as follows: 


Average total cost POF MORE. ccecvccccecee Fl, a 


per car per day...... ee 
- - of labor per month..,... 72. 3 
Zz 3 Md per car per day. 1.11 
a " of material per month.. 511.61 
- re * per car per day 87 
* per lamp per day....... O7.17 


Average number of lamps in use.......... 6558 

The item of labor includes the wages of five attend- 
ants on the train, at $3 per day each, and two men at 
each terminal station, at $90 and $55, and $75 and $50 
per month respectively. That of material includes the 
cost of renewal of batteries, etc. The cost of labor fs 
practically constant, while that of material varies from 
12 ects. to $2.04 per car per day, the average for 1 
months being 87 cts. ‘The cost per lamp per day varies 
from 3.8 cts. to 12.5 cts.; the average is 7.17 cts. 

The cost of power furnished the locomotive boiler 
is not included in the statemefit, for the reason that a 
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satisfactory measurement of the quantity of coal and 
water used has never been made. 

So long as the dynamo can be run, and the batteries 
properly charged, the system is reliable. During the 
coldest part of the winter, or as sometimes happens, 
when a poor quality of coal is furnished, it is difficult 
for the locomotive to supply sufficient steam to run the 
dynamo. In such cases the batteries are called upon to 
maintain the light. As a rule, they have sufficient 
charge to do so for about four hours. Trains so equipped 
have been run between Jersey City and St. Anugus- 
tine, Fla., during the months of January, February, 
March and April of each year since 1888. 

The conditions there are decidedly more favorable, 
for the reason that the trains leave both terminals 
early in the morning. In consequence, the dynamo ts 
run nearly all day, and the batteries are therefore 
fully charged and in condition to furnish current for 
the maximum number of lamp hours. So successful 
has been the electric lighting of these two trains that it 
is rare for other sources of illumination to be used. 
The system has also been used on trains between New 
Orleans and the City of Mextco, Omaha and San 
Francisco, Chicago and Portland, Me. 

Several specials have also been similarly lighted, 
notably—the presidential, from Washington to San Fran 
cisco and return; the National Electric Light Associa 
tion trains, between Jersey City and Chicago, and Jer 
sey City and Kansas City; the National Telephone 
Exchange Association train to Minneapolis, and that 
of the Pan-American delegates, which was almost con- 


stantly on the road for three weeks. 
A duplicate of this system was tried for a short 


time on the Chicago, Milwaukee & St. Paul Ry. I 
must look to others to explain the causes for its being 
abandoned, and also des¢ribe that which has been sub- 
stituted and which it is understood has proven very 
satisfactory. (See Eng. News, March 7 and 14, and Nov. 
12 and Dec. 5, 1891). One of the most serious sources 
of trouble met with in train lighting was the effect 
of the vibration of the car on different members of 
the plant. At first it was almost a daily occurrence 
to have lamps drop out of sockets—the shadeholders, 
which were made of thin sheet brass, were broken 
at the rate of 8 or 10 during one trip. Trains would 
arrive at terminal stations with two or three batteries 
out of circuit caused by connections between cells 
being broken. In the earlier days it was the practice 
to use a rigid connection between battery cells, as it 
was considered best to prevent the elements moving in 
the rubber jar. It was soon discovered that the ele- 
ments would move irrespective of the rigid connection, 
and in doing so would break the terminal, and in a 
majority of cases the fracture was next to the plates, 
As we had no means of burning the lug on again the 
element was useless. To overcome this difficulty flexi 
ble connections were substituted. Contrary to all ex 
pectation no damage was done by the movement, and 
since then should a terminal be broken, which, however, 
is seldom, it is in every instance due to a defect in 
burning on at the factory. Cast brass shadeholders 
were substituted for those of sheet brass. To prevent 
shades working loose and dropping out, ordinary rubber 
bands were placed under the lip, against which the 
holder screws were driven. Having a soft foundation 
they were prevented from turning and held the shade 
in place. The cause of the lamp falling out was due, 
in great measure, to the socket rings working loose. 
This was overcome by the invention of a tool that would 
drive the ring into place much tighter than was possible 
by hand. Many minor causes of trouble that could not 
be foreseen were eliminated as fast as they developed. 
A system of safety cut-outs was devised which protects 
each wire in the car. They are placed on the same 
baseboard with the lamp switches, and are located in 
the locker or closet, convenient for inspection and re- 
newal. Later on portable lamps were demanded that 
could be placed in the sleeping car sections, either be- 
fore or after the berths had been made up. For this 
purpose No. 18 wire was connected to one of the lamp 
circuits on the roof, and led to a connecting block 
plaged over the mirror between the windows in each 
section. Connection with the block was made with a 
plug, to which flexible lamp cord was attached. On 
the other end of the cord a frosted 16-c. p. lamp was 
connected, the lamp hanging from an arm which was 
placed in a receptacle m the corner formed by the side 
of the car and the partition between sections, aud im- 
mediately-over the shoulder of the passenger, the most 
favorable position for the lamp when used for reading. 
It was early seen that the only uncertainty connected 
with the system is due to the absolute dependence upon 
the locomotive boiler for power to run the dynamo, for, 
as explained. there is a constant liability of the failure 
of the steam supply which, if prolonged beyond the 
capacity of the battery, will result in the use of oil or 
gas for light. As many other problenis connected with 
the system have been successfully worked out, it is 
believed that the solution of this one will also be found. 
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There is no doubt that the ideal way of running the 
dynamo is by a connection with the axle. Many ap 
parent solutions have been suggested, only to be con- 
demned as uncertain or impracticable, It is, however, 
thought that within the next year a reliable 
tion will be had, after which I believe the lighting of 
railway trains by electricity will be universally adopted. 


ARTESIAN WELLS IN SOUTH DAKOTA 

In our issue of March 14, 1891, we gave some in 
formation of the artesian wells of the Dakotas, and 
particularly of the James River Valley, in connec 
tion with a articles on “Artesian Well 
Practice in the Western United States.” The fol 
lowing additional information regarding the wells of 
the James River Valley Mr 
W. P. Butler, C. E., 

Nothwithstanding 
in South Dakota is 
are now sinking wells in the James River Valley. 

The well, at Huron, 
with interesting results. This well is {35 ft. deep, 


connec 


series of 


has been sent us by 
of Huron, S. Dak 

the fact that the present season 
exceptionally wet, over SO rigs 


Risdon was recently tested 
amd is cased with pipe having an inside diameter of 
MH. ins. The tests showed the pressure to be 175 Ibs. 
in., and the flow 2.250 gallons per minute, 
or $3,240,000 gallons in 24 hours. 
was thrown 12 ft. above the pipe; 5-in., 
1 ft.; 2t4-in., 128 ft. 
for power, 

The recently completed Kerr well near Huron is 
S30 ft. deep, has a 3-in. casing, a pressure of 149 Ibs. 


per s«q. 
A 0 -in. stream 
44 ft.; 4in., 
It is proposed to use the well 


per sq. in., and a flow of SLO gallons per minute, or 
180,600 gallons per day. It 1-in 
02 ft. high, a 2-in. stream 3O ft. high, and a 
stream 6 ft. high. The well will be used for power 


throws a stream 


ein, 


aud irrigation. 

Senator Melville has just completed a neat 
Iluren having a depth of 1,000 ft., a bore of 44, ins., 
a pressure of 137 Ibs., and a flow of 1.0900 gallons 
will he 


well 


per minute, or 1,872,000 gallons per day. It 
used for irrigation, as will also a new Gin. well 
eight miles east of Huron. 

A new well is being sunk in Huron for the purpose 
of supplying power to run the electric lighting plant. 
The well is now down about 900 ft., and already has 
a flow of several hundred gallons per minute from 
the 5-in. pipe. The used will be a 3-ft. 
Pelton water-wheel used in running the 
Woonsocket and Yankton flour mills. The Yankton 
plant is a new one and is giving satisfaction, thus 


motor 
such as 


still further demonstrating that marvelous energy is 
easily obtainable from Dakota's wells. 
Throughout the valley the development of well-power 


artesian 


plants is extending, and irrigation is being provided 
for even while the season is favorable to the growth 
of crops without it. 


CONSTRUCTION NEWS. 


RAILWAYS. 
Kast of Chieago.—Existing Roads. 

LANCASTER, OXFORD & SOUTHERN. -Work is 
rapidly progressing on the section from Child's Station, 
Md., to the Providence milfs, 4 miles north, and it is 
stated that the contracts will soon be tet for the re 
mainder of the line. Ch. Engr., 8S. ©. Slaymakey, 
Lancaster, Pa. 

TOLEDO, WALHONDING VALLEY & OHDO. 
The grading is about completed on the section of this 
railway from Loudonville to Coshocton, O., 46 miles. 
Ch. Engr., J. A. Hudson, Coshocton, 0. 


INDIANA, ILIANOIS & LOWA.--The people of 
Goshen, Ind., are making endeavors to secure the ex 
tension of this company’s line to that place instead of 
to South Bend, Ind. The local papers state that the 
right of way and $30,000 in cash will be given in aid 
of the extension. 

PHILADELPHIA & READING.--The 
near Chester, Pa., has been completed. 

McKEESPORT & BELLE VERNON.-The surveys 
are about completed for the line from Layton, Pa., to 
Fayette City, Pa., 13 miles, noted last week. The 
route is along Washington's Run and penetrates fine 
coking coal fields. The prepeet is being pushed by J. 
W. Moore, of Greensburg, Pa., and Joseph McKee, of 
Fayette City, Pa. 

WHEELING & LAKE ERIE.-—-A meeting of the direc- 
tors has been called for July 7, for the purpose of in- 
creasing the capital stock of this company to $14.500,- 
000, by issuing additional common stock to the amount 
of $4,000,000, This stock will be used for the purpose 
of increasing its machinery, rolling stock, building 
new depots, and other terminal facilities. completing 
its line of road, liquidating and paying off its unfunded 
debt, and the payment of all other obligations as 
authorized by law. After the issue of additional stock 
has been approved, the question of issuing bonds of the 
company to aggregate $8,000,000, with interest at 4% 
per annum, the same to be secured by mortgage on the 
company’s property, will be voted upon. The new issue 
of bonds will used for laying additional ftacks. 
inereasing machinery, rolling stock, building depots and 
shops, making improvements, paying off unfunded 
debts. redeeming outstanding bonds and other purposes 
authorized by law. This will place about $12,000,000 
at the disposal of the company to be used in improve- 
ments. 


1% mile line 
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CHICAGO & WEST MICHIGAN The tracklaying on 
the extension from Traverse City to Petoskey City, 
Mich., via Charlevoix, is practically completed, and as 
soon as the bridge across the river at Charlevotx ts 
finished the line will be ready for traffle. Work is now 
in progress ballasting the roadbed 

WILKES BARRE & EASTERN..-The 
this company are at work on the loenting 
profiles of this line and will have the line ready for 
the contractors In a few weeks Work ts already in 
progress between Wilkes Borre and Laflin, Pa., about 
4 miles rhe total length of the line will be @) miles 
ond it will run from Witk Rarre enst to Strouds 
burg, Pa. Bids will be received for building the plers 
of the bridge across the Susquehanna River, at Wilkes 
tarre, Pa Ch. Mog I. BE. Hartwell, Wilkes Barre 
a.: Pres., W. P. Ryman, Wilkes Barre 

SALEM & WASHING TONVILLE lracklaying 
been completed on the 7-mile line from Salk 
ingtonville, © It is stated that the rond 
opened for traffic for some tim 


WESTERN MARYLAND A correspondent writes us 
that the Potomac Valley R. R., from Williamsport, Ma 
te Cherry Run, W. Val, is 14.505 mites lon ind that of 
this distunee 18.56 miles are in’ Marviand, and OT of a 
mile is in West Virginia The grading | wopleted 
ind 12.2 miles of track have been lnid. Work ta now 
in progress on the bridge over the Chesapeake & Obto 
Canal, and it is hoped to have the line in operat 
June The contract for the line from 
tion te York, Pa 1% miles, has been let to Wright A 
Langhoern, Richmond, Va Aineng the other proposed 
extensions, the line from ‘Thomasville te 
dale, Pa., has been surveyed and sone 
probably soon be done on a line from 
ia 

PIPTSBURG, AKRON 
to begin work on the 
Akron, O., to New 


engineers of 
survey and 


has 
Wash 
Trot te 


1 to 
will 


on by 


wier's Sta 


Rowman 
survevin will 
York to Chicktes 


& WESTERN,.-It Is 
Akron & 
Castle, Pa., 


expected 
Eastern RO KL from 
about June if 


ADIRONDACK & ST. LAWRENCE. This railway 
being rapidly pushed to nupletion, and tt is iil that 
a portion of the road from tts southern terminng t 
Herkimer, N. Y., north, will be ready for operation be 
fore July The section of the road north of Malone 
Y., will also be ready for travel about the same tin: 
H. 1). Carter, Asst. Gen: Pass. and Frt. Agent of the 
company, is reported as saying that the road from Het 
kimer as far north as Fulton Chain Station, was to be 
completed by June 13, but the heavy rains detawed the 
luborers, and it will probably he 10 or ES dey later 
before trains will run over this seetion of the soad 
It is expected that the entire line will be completed 
about Aug. 15, so that trains ean run from Herkimer 
to Malone and Montreal. A local paper gives the ront 
is follows: “The southern terminus of the road t« at 
Herkimer. Here the northern route will eonneet with 
the New York Central & Hudson River and West Shore 
railways. At Herkimer will be located a roundhouse 
und the general offices of the company are co pleted 
at that village. From Herkimer the road runs over the 
former Herkimer, Newport & Poland narrow gage 
railway, which extended to Poland, 17 miles. The old 
roadbed has been widened. Thirteen miles from Her 
kimer the new road passes Newport, and four mile 
from Newport is located Poland North from Poland 
four miles is the village of Gravesville, where a bride 
280 ft. in length is necessary to cross a deep ravit 
Three miles further north the road crosses West 
Canada Creek by a bridge 75 ft. hich and She ft. lone 


Trenton, a village of several hundred inhabitants, fs 


situated 244 miles further north, and two miles distant 
is Prospect, From Prospect two miles northwest | 
loented the village of Remsen, where the road eor 

neets with the Rome, Watertown & Ogdensburgh R 
Kk. Two miles further on is a station to be called 
Kents. From this point the read runs north, crossing 
the Black River, 34 miles from Herkimer, and two 
miles from Forestport. Five miles on is Nichol's Milbs 
and from this place, two miles distant, will be the 
station for visitors to the Bishy and Woodhull 
lakes, The station will be known as White Lake 
Corners. From that point the road runs northenst 
passing White Lake, Cincinnati Lake and Otter Lak 

and crossing Moose River %) miles from Herkimer 
From the crossing the road will closely follow the north 
branch of the river to Arnold's crossing, two miles 
from Old Forge steamboat landing. From Old Forge 
the road follows the Moose River, passing by Rig 


Moose Lake, and within a very short distance of Little 
fupper, Pleasant and Twitchell lakes. From a point 
near Twitchell Lake to the line between Hamilton and 


St. Lawrence counties, the new railroad crosses the 
property of Dr. Webb. This tract is known as Ne-ha 
si-ne Park. The road crosses the western end of 


Raquette pond at a point about two miles from Tupper 
Lake, and here connection is made with the Northern 
Adirondack R. R. The contractora are now working 
between Old Forge and Raquette pond, and the only 
means of reaching the scene of operations is by teams 
from Lowville, 50 miles away. All the supplies are for 
warded by team from Lowville. From Tupper Lake 
the line will run eastward around Little Wolf pond, 
and turning north, will pass around Rollin’s pond to 
Saranac Inn Station, on Upper Saranac Tak: From 
Saranac Inn the line will continue eastward to Bic 
Clear pond and Saranac Junction, whence will extend 


a branch to Saranac Lake village. Nine milea by high 
way from Saranac Lake is Lake Placid. Abont four 


miles north of Saranac Junetion will be the station for 
Puul Smith's, three miles distant from the railroad on 
Lower St. Regis Lake. Next is Rainbow Lake station 
or Wardner’s, at the southern end of Rainbow Lake 
North of Wardner's the line comes close to the Cha 
teangay R. R., and continues parallel to this road by 
Loon Lake station to Wolf Pond. From here the road 
runs northward to the Salmon River, and following the 
river throngh Ringville and Whippleville, comes to M: 


lone, where connection is made with the Centrat Ver 
mont R. KR. From Malone the line runs nor‘hwird inte 
the Province of Quebec, 10 miles away. and passing 
through Athelston and Huntington. will terminate at 


Vallevfield, P. Q., on the St. Lawrence River 
Cotean.”’ 

CUMBERLAND VALLEY.—PEngineers of 
pany are reported to be surveying for a line 


Copeprersi te 


this eom 
from State 


Line. Pa.,.to Hancock, Md. 

BUTTER’'S & PETER’S SALT & LUMBER CQ,~—It Is 
stared that this company will extend its narrow cage 
logging road to Newaygo or White Cloud, Mieh.. and 


open the line for passenger traffic. 


Projects and Surveys. 
GOSHEN LATERAL.—The right of way has all been 
secured for this proposed belt transfer railway at Gosh- 
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en, Ind. The line will be three miles long, and will run 
from the Lake Shore & Michigan Southern Ry., south 
to the Goshen hydraulic canal, and along the canal 
bank to the southern limits of the city, and then east 
to a connection with the Cleveland, Cincinnati, Chi- 
cago & St. Louls Ry. 

COLUMBUS BELT & TERMINAL.—Chartered in 
Ohio to build a belt railway, wholly or partly, around 
the city of Columbus, O. The line will start from a 
point near the intersection of Broad St., and Alum 
Creek, and thence northwest across High St., thence 
southwest to a point near the intersection of Broad St. 
and Skidmore St., thence south and east, and finally 
north to the starting point. Among the incorporators 
are H. Sabine, 8. E. Jones and Joseph Guitner, all of 
Columbus, O. 


FT. WAYNE & BELLE ISLE.—A company by this 
name has been chartered in Michigan. The principal 
office will be at Detroit, Mich. 

CHICAGO, EVANSVILLE & SOUTHERN.—A rall- 
way company by this name has been chartered in In- 
diana, with A. M. Owen, as President. lt is stated 
that the line will parallel the Evansville & Terre Haute 
R. R., and is backed by the Chicago & Eastern Illinois 
R. R. 

MT. JEWETT & SMETHPORT. 
sylvania to build a railway from Smethport to Mt. 
Jewett, 15 miles. 

ST. CLAIR RIVER & DETROIT.—A 
foot to build a railway from Detroit, Mich., to Port 
Huron, Mich., about 59 miles. It is stated that the 
surveys have been made and that considerable right ‘of 
way has been seevred. A. ©. Jackson, 38 Campau 


Chartered in Penn- 


yroject is on 


Building, Detroit, Mich., is at the head of the enter- 
prise. 
ILLINOIS, INDIANA & MICHIGAN.—Chartered in 


Indiuna to build a railway from a point on the Michi- 
gan line in La Verte Co., Ind., to Hammond, Ind., 45.1 


miles. Among the directors are, H. P. Grover, of 
Grand Rapids, Mich., and J. W. Crumpacker, of La 
Porte, Ind. 


PORTAGE CREEK & RICH VALLEY.—Chartered in 
Pennsylvania to build a railway from Liberty Station 
on the Western New York & Pennsylvania R. R. to 
Keystone junction on the Keystone R. R. The principal 
offices will be at Elkland, Pa. Pres., B. H. Parkhurst, 
Elkland, Pa. 

CLEARFIELD & MAHONING.--This company has 
been chartered in Pennsylvania to build a railway 27 
miles long connecting the Buffalo, Rochester & Pitts- 
burg R. R. and the Beech Creek R. R. J. M. Groseh, of 
Ridgeway, Pa., is President. This is probably the line 
from Du Bois to Clearfield, Pa., noted last week and 
previously. 

DELAWARE. Chartered in Pennsylvania to build a 
railway from Darby, Delaware Co., Pa., to Chester, 
Pa. Pres., Edward W. Patton, Philadelphia, Va. 

Southern.—-Existing Roads. 

NORFOLK & WESTERN.—Rodgers & O'Brien, who 
have the contract for building the extension from Ivan- 
hoe to Speedwell, Va., are rapidly shipping tools and 
supplies preparatory to rapidly pushing the work. 

JACKSONVILLE, TAMPA & KEY WEST.—This 
company will build a short extension into Crescent 
City, Fla. 

BUCKINGHAM.—The contract for building this line 
from Arvon, Va., to Posney, Va., 16 miles, has been 
let to ©. D. Langhorne, Richmond, Va. Work will be- 
gin at once. 

WEST VIRGINIA & PITTSBURG.--Rapid progress is 
being made in the construction of this railway from 
Olarksburg, W. Va., south to a connection with the 
Chesapeake & Ohio Ry., with its several branches into 
the coal lands. The ‘‘Manufacturers’ Record’’ says: 
The work on the lower part of the Gauley River di- 
vision has been held back by the slow progress of build- 
ing a bridge over the Elk River, but that structure is 
so nearly completed that work trains may pass over, and 
the grading and tracklaying beyond that point has been 
resumed, The Buckhannan extension has all the track 
down, and Blodgett & Co., the contractors for the track- 
laying, have transferred their forces to the Gauley 
River division to asssist in hurrying up that part of the 
work. Contracts have been let to the Canton Bridge 
Co. for the remaining bridges on Gauley division of the 
line, and it is promised that they shall not delay the 
progress of the line. It is reported that considerable 
trouble has been experienced in finding a _ suitable 
route for the lower end of the road, where it is to con- 
nect with the Chesapeake & Ohio. The Chesapeake 
& Ohio engineers are said to have run a preliminary 
line up Meadow River from Gauley to above Rupert, 
and turned back after finding it would be impossible to 
build such a line to any point from the Meadow River 
plateau. It is now probable that a road will be built 
up Cherry River and possibly down Spring Creek to 
Greenbrier River, where the Camden people have large 
land interests. The West Virginia & Pittsburg is practi- 
eally completed now to a point six miles above the 
mouth of Cherry River. and the Chesapeake & Ohio has 
already planned to build a part at least of the connect- 
ing line up Gauley River this summer.” 


ILIANOIS CENTRAL.—The surveys have been com- 
pleted for the extension from Parsons, Miss., to 
Grenada, Miss., and work is now in progress on the pro- 
files and estimates. Ch. Engr., J. F. Wallace, Chicago, 
Mm. 

GULF & SHIP ISLAND.—A suit has been begun 
against this company on the behalf of the non-resi- 
dent stockholders, asking for a foreclosure of mort- 
gages and sale of the railway and lands. and for the 
appointment of a receiver, who shall build the road to 
Hattiesburg, Miss., and improve the terminals at Gulf- 
port, Miss. 


OHTO VALLEY.—The grading is nearly completed 
on the line from Gracey to Hopkinsville, Ky., 10 
miles, and tracklaying is in progress. 

NASHVILLE, CHATTANOOGA & ST. LOUIS.—The 
citizens of Huntsville, Ala., have made a proposition 
to this company that if it will extend its line from 
Huntsville to the Tennessee River, at or near the head 
of Hobb's Tsland. a distance of about 14 miles, by 
January, 1893, and put on a daily line of boats between 
“hat point and Guntersville, they will donate the right 
of way. terminal facilities at Huntsville, and give a 
bonus. of 50 acres of land within one mile of the court 
house in that city. Surveys have already been com- 
menced, 


ce eee 


BRISTOL, ELIZABETHTOWN & NORTH CARO- 
LINA.—Work has been resumed on the section from 
Bristol to Elizabethtown, Tenn., with a small force of 
men. It is stated that this portion of the line will be 
completed by Aug. 1. 


BEAVER CREEK LUMBER CO.—Work has been 
commenced by this company on its proposed lumber 
railway from Davis, W. Va., up the Stoney River, 15 
miles. The company is doing the work itself and will 
= - contracts. Ch. Engr., Samuel D. Brady, Davis, 

oe 

Projects and Surveys. 


RICHMOND & CHESAPEAKE.—This company, 
which proposes to build a railway from Richmond, Va.. 
to Wycomico, Va., 50 miles, is reported to have award- 
ed the contract to build the tunnel under Eighth St.. 
at Richmond to Mason, Hoge & Co. It is also stated 
that the financial arrangements for building the road 
have been completed. The company was chartered 
some years ago, and a small amount of work was done 
on the tunnel, but financial trovbles put a stop to the 
work, and nothing has been done since. The length of 
the tunnel will be about % of a mile. 


UNAKA & NOLACHUCKEY.—The directors of this 
company will soon hold a meeting to consider the 
construction of its line, frown Erwin to Newport, Tenn., 
M5 miles. Ch. Engr., R. A. Bowie, Bristol, Tenn. 

CROZER TRON ©O.—This company is surveying a 
narrow gage railway line from Carter's Ferry to the 
Sannders limestone property, about 5 miles. 

ELIZABETHTOWN & AUSTIN SPRINGS.—This 
company has been chartered in Tennessee by H. T. 
Cook, P. F. Cogan, C. P. Toneray and others, to build 
a railway from Austin Springs. Washington Co., Teun., 
on the Charleston, Cincinnati & Chicago R, R,  south- 
east to the Watauga River, across the river up Butler's 
hollow to a point on the East Tennessee, Virginia & 
Georgia R. R., and thence up Lick Creek and the Wa- 
tanga River to the end of Lynn Mountains. 

VIRGINIA.—-A number of gentlemen who have pur- 
chased a large tract of timber lands in Halifax Co., 
N. C., and propose erecting large mills at Enfield. N. 
C., will, it is stated, build a standard gage railway 
from Enfield toward Ringwood, N. C. The charter of 
an old company will be used. 

Northwest.—Existing Roads. 

BURLINGTON, CEDAR RAPIDS & NORTHERN.— 
Kimball & MeNamara, of Forest City, Ia., will let con- 
tracts for grading 40 miles of railway. 

CHICAGO, MILWAUKEE & ST. PAUL.—Reports are 
again in circulation that this company will soon begin 
work on the long talked of line from Galena, T1., to 
Shullsburg, Wis., 20 miles. 

BURLINGTON & MISSOURI RIVER.-—It is stated 
that this company will let contracts on June 15 for an 
extension from Bald Mt., S. Dak., down Tron Creek to 
Nigger Hill, to open up new mines. 

ST. LOUIS, ALTON & SPRINGFIELD.—Press dis- 
patches state that all arrangements have been made 


for extending this line from Alton, Ill., to Bast St. 
Louis, Tl. A press oe from St. Louis. Mo., 
says: “The St. Louis, Chicago & St. Panl R. R. Co. 


was organized here yesterday, Henry O'Hara, Presi- 
dent. This company will take hold of the St. Louis, 
Alton & Springfield, after the Receiver'’s sale, and ex- 
tend it from Alton to East St. Louis. New rails will 
be laid between Alton and Grafton and over the main 
line to Bates, and new rolling stock has been ordered. 
Connection will be made with the Merchants’ Ter- 
minal near Madison. This line will eventually furnish 
a St. Louis inlet for a northern system. The Wabash 
interest in the property was recently purchased by Mr. 
O'Hara, representing Post, Martin & Co., of New York, 
and a syndicate of Eastern capitalists.” 

TERRE HAUTE. SAYLOR SPRINGS & CHESTER.— 
A press dispatch from Saylor Springs. Tl, dated June 
3, says: ““T. W. Barnes, Ist V.-P. and Gen. Man. of the 
Terre Hante, Saylor Springs & Chester R. R., left 
here last evening to confer with the officers of the Cen- 
tralia & Chester R. R. Co., at the meeting to be held 
at East St. Louis, to-day. It is supposed that arrange- 
ments will be completed to consolidate the two coim- 
panies, and contract made to extend the Centralia & 
Chester from Centralia, TL, to Terre Haute. Ind., on 
the franchise of the Terre Haute, Saylor Springs & 
Chester R. R. Co., a corporation of Mlinois, and the 
Dak Haute & Mississippi R. R., a corporation of In- 
diana.”’ 

ILLINOIS CENTRAL.—An 
been issued by Stuyvesant Fish, President of this 
company, announcing that arrangements have been 
made for a purchase of the Louisville, New Orleans & 
Texas R. R.. by the Illinois Central, provided the stock- 
holders of the last-named company approve the propo- 
sition. The stockholders will meet on June 18 to con- 
sider the matter. 


Southwest.—Existing Roads. 

PAN AMERICAN.—A large amount of steel rails 
has arrived at Victoria, Tex., and it is stated that 
tracklaying from that place south will soon begin. Ch. 
Engr., Wm. H. Baker, Victoria, Tex. 

NATCHITOCHES.—It is stated that this company 
intends extending its line from Natchitoches, La., north 
to Grand Eeore, La., ou the Red River. 


MISSOURI, KANSAS & TEXAS.—An amendment to 
the charter of this company has been filed with the 
Secretary of State of Texas, authorizing the following 
extensions: Sherman to Ft. Worth, SO miles: Henrietta 
to Wichita Falls, 18 miles; Waxahatchie to Trinity, 
140 miles: Calmesneil to Sabine River, 40 miles; Lock- 
a Smithville, 80 miles, and from Coupland to 
Austin. 


MISSOURI, KANSAS & TEXAS.—Surveys have been 
commenced for the proposed branch to Austin. Tex. 
The branch leaves the main line near Coupland, Tex. 

NEW ORLEANS & NORTHWESTERN.—The con- 
tract for building the branch from Bastrop, La., to a 
eonnection with the Houston, Central Arkansas & 
Northern R. R., at or near Collins. La., has been 
awarded to D. L. Bourland, of Little Rock, Ark. 

ULTIMA THULE. ARKADELPHIA & MISSISSIPPI 
RIVER,—It is stated that the Arkadelphia Lumber Co., 
of Arkadelphia, Ark.. which owns this road, will ex- 
tend it from Fairview, Ark., to Pine Grove, Ark., about 
6 miles. 

WEATHERFORD. MINERAL WELLS & NORTH- 
WESTERN.—This company is considering a propost- 
tion of the citizens of Young Co., Tex., to donate $25,- 


important circular has 


000 and right of way and depot grounds, if it will e 
tend its line to Graham, Tex., 40 miles. 
GALVESTON, LA PORTE & NORTHERN.—John 
Rice, of Ft. Scott, Kan., writes us that the surve) ~ 
have been — for this railway from La Por. 
to Harrisburg, Tex., 164% miles, and that construction), 
is in progress. The work is quite easy; maximun 
rade, 3 ft. per mile. Ch. Engr., C. G. Woodbridy, 
wz Porte, Tex. 
Projects and Surveys. 


BENTONVILLE & SULPHUR SPRINGS.—The citi 
zens of Bentonville, Ark., have raised $35,000 in ai: 
of this proposed railway from Bentonville to Sulphu: 
Springs, Ark., to connect with the Kansas City, F: 
Smith & Southern R. R. An endeavor is being made ty 
secure additional capital and begin construction. Jas 
M. Bohzrt, Bentonville, Ark., is interested. 

FORT WORTH & TRINITY VALLEY.—Martin Casey 
V.-l., Ft. Worth, Tex.. is reported as saying that tli. 
surveys for this line will begia at once, and that eo), 
struction will begin as soon after as possible. The lin 
will run from Ft. Worth, northwest to a point on th: 
‘Texas-Indian Territory line in Clay Co., Tex., where it 
will connect with the extension of the Chicago, Rock 
Island & Pacific R. R., south. 


Rocky Mt. and Pacific.—Existing Roads. 


UNION PACIFIC, DENVER & GULF.—About thre: 
miles of the branch from Road Junction, Colo., to th: 
Acme Coal Co.’s mines, 10 miles, are under construc 
tion, and it is expected te have the entire line graced 
by July 1. J. R. De Remer & Co. are the contractors 

UNION PACIFIC.—The report that eight carloads of 
rails have been shipped to Milford, Utah, has given 
rise to a variety of rumors in regard to the early rv 
sumption of work on the partly graded line between 
that place and the mining camps near Pioche, Nev... 
137 miles. Salt Lake City payers state that 1,000 men 
nre at work on the line, and there are several reports 
of Union Pacific engineers being at work on the line 
toward the Pacific coast. There is probably little foun 
dation for these statements. 

CANADIAN PACIFIC.—President Van Horn, of this 
company, is reported as saying that the construction 
of the line from Ft. McLeod, N. W. T., toward the 
Crow's Neck Pass, will be commenced at once. 

COLORADO MIDLAND.—A press dispatch from 
Cripple Creek, Colo., states that the contract for build 
ing the branch to that place has been awarded to Jas. 
B. Orman, of Pueblo, Cal. 

SPOKANE & NORTHERN.—It is reported that this 
company will soon build an extension to Sheep Creek, 


about 8 miles northeast of Little Dallas, Wash., its 
present terminus. 
BURLINGTON & MISSOURI RIVER.—It is again 


stated that the work on the Wyoming extension from 
Gillette as far as Sheridan, Wyo.. will be rapidly 
pushed to completion. A branch, 50 miles long, will 
also be constructed to Buffalo, Wyo. 

GREAT NORTHERN.—Tracklaying has been com- 
pleted to Spokane, Wash., and the line will be opened 
for traffic by June 15. 

Projects and Surveys. 

SALT LAKE & WYOMING.—Chartered in Utab to 
build a ea from Ogden, Utah, to the Wyoming state 
line in Township 10, N., and Range 8, E., with a branch 
from Croyden Station to the Wyoming line in Township 
8, N., and Range 8, E. The total length of the road 
will be about 118 miles. Among the incorporators are 
L. G. Wilkerson, W. N. Swan and others, of Ogden, 
Utah. 

SEATTLE, SIDNEY & GRAY’S HARBOR.—The pre- 
liminary survey will probably soon begin for this pro- 
posed railway from Sidney, Wash., to Gray’s Harbor, 
about 80 miles. 

ELECTRIC RAILWAYS. 

PROVIDENCE, R. I.--The Pawtucket Valley Electric 
Ry. proposes to extend its line through Hope, Harris, 
Phoenix. and other villages, to River Point. Mr. Camp- 
bell is l’resident. 

NEW YORK, N. Y.—The Ninth Ave. R. R. Co. will 
extend its line on Columbus Ave., and will probably 
adopt the trolley electric system. Mr. J. D. Crimmins 
is President. 

NIAGARA FALLS, N. Y.—The Niagara Junction Ry. 
Co. has been incorporated to build a line to Niagara, 
by KE. A. Wickes, of New York, and Charles A. Sweet, 
of Buffalo. Capital, $300,000. 

NEWARK,:‘N. J.—The Newark & South Orange Ry. 
Co. has decided to adopt the Westinghouse system. 
_WACO, TEX.—The Waco Electric Railway & Light 
Co. will extend its road six miles. Mr. W. J. Hobson 
is President. 

NEW_ COMI'ANIES.—Washington Park & Spring 
Grove Ry. Co., Sioux City, Ia.; $250,000; E. H. Haak- 
inson and Wm. Hedges. Columbus & Marietta Elec- 
trie Ry. Co., Columbia, Pa.; $50,000, commencing busi- 
ness with $5,000; Pres., J. H. Black. Shickshinny & 
Huntingdon Valley * Co., Huntingdon Mills, Pa.; 
$60,000; Pres., Ff. A. B. Koons. Bloomsburg Electric 
Street Ry. Co., Bloomsburg, Pa.; $12,000; Pres., J. L. 
Dillon. 

ELEVATED AND CABLE RAILWAYS. 


CHICAGO, ILI..—The Chicago & Suburban Elevated 
Ry. Co. has been incorporated, and proposes to build a 
line from Lake St., south, between Canal and Morgan 
Sts., to the south branch of the Chicago River, and 
then between Wentworth and Western Aves., to the 
city limits. 

KANSAS CITY, MO.—The Union Cable Ry. Co. pro- 
poses to at once complete its road on the shallow con- 
dvit system. 

HORSE AND MOTOR RAILWAYS. 

WILLIAMSPORT, PA.—The Citizens’ Passenger Ry. 
Co. has been incorporated to build a line 2% miles long. 
Capital stock, $13,500; commencing business with 
$1,300). VPres., J. Henry Cochran. 

SALEM, ORE.—The Salem Motor Co. has acquired 
control of the property of the Salem Street Ry. Co., 
and will extend the lines and adopt steam motors. 

HIGHWAYS. 

MASSACHUSETTS.—The town of Southwick has de- 
cided to build a road through the’ Notch to Granville. 
A road is to be built from Grove St.. North Brookfield, 
tu the new reservoir site at Teel Hill. 


RHODE ISLAND.—The town of Ashaway will appoint 











June 9, 1892. 


A iles of 
three Commissioners to build eight to’ ten m 
macadamized road, 
NEW JERSEY.—The Board of Freeholders at New 
Brunswick have made an appropriation of $20,000 for 
improving the roads of Middlesex Co. The road _ be- 
tween New Brunswick and Metuchen will be macadam- 


ized. 

— sals for road improvement in Dethi 
imi Will’ be opened June 29 by the Hamilton Co. 
Corn missioners, Cincinnati, O.—The construction of the 
Paintersville & Port William road will be sold in one 
mile sections June 14. Engr., L. Riddell. 

INDIANA.—The Leavenworth, Pilot Knob & Marengo 
Turnpike Co. has been incorporated to build a turn- 
pike from Marengo to Leavenworth; capital stock, 
350,000. Ge ; 

BRIDGES, TUNNELS AND CANALS. 

STON, MASS.—Proposals will be received until 
one 3 for building the Alston bridge, Wm. Jackson, 
Uy. Engr. a it 

JKSTONE, MASS.—The contract for the new 
Png to be built on St. Paul St, has not been 
owarded, as there are changes being made in the plans. 
It was intended at first to have a two-arch bridge, but 
the Committee has decided to have three arches, as this 
will meet the grade of the road better. Other changes 
will also be made to bring the outlay of the structure 
within the appropriation, which is $15,000. 


FALL RIVER, MASS.—A_ movement is on foot 
connect the west side of Cole River by a bridge. 
leugth will be 490 ft. and ihe cost about $10,000, 

SPRINGFIELD, MASS.—The Thompsonville & Suf- 
field Bridge Co. has advertised for plans, bids, etc., 
for building a steel bridge from this village to Suffield, 
the work of construction to begin about July 1. 

PROVIDENCE, R. I.—A special meeting will be helc 
June 11 to consider the erection of a bridge over the 
Old Colony R. R. tracks to facilitate traevi from Hope 
St. to Mleasant St. 

BROOKLYN, N. Y.—Judge Cullen, in the Supreme 
Court, Brooklyn, has issued a writ of mandamus di- 
recting Land Comr. Voorhees of Gravesend to pay over 
to the Town Board $3,500, to be.used for the construc- 
tion of a bridge over Sheepshead Bay. 

BROOKLYN, N. Y.—The New York, New Jersey & 
Eastern R. R. Co., capital $100,000, proposes to construct 
and operate an underground tunnel railway of standard 
gage from Flatbush to Atlantic Aves., thence under- 
ground to and under the water of the East River, and 
under city of New York to the New York and New Jer- 
sey boundary line near Jersey City. Connecting roads 
may be constructed from the latter terminal to Jersey 
City or Hoboken. 


LONG ISLAND CITY, lL. IL—Plans have been pre- 
pared by Engineer McLaughlin and aggreres by the 
Secretary of War, for the construction of a new bridge 
over Newtown Creek at Meeker Ave. The bridge will 
be 65 ft. wide, and will cost $125,000. 

ROCHESTER, N. Y.—The plans for the new bridge 
over the Genesee River at St. Andrews St. have been 
presented to City Council. They call for a stone arch 
structure to rest on six piers. timated cost, $75,000. 


NEWARK, N. J.—The bridge to be constructed across 
the river will be begun as soon as the location can be 
decided upon. Wm. A. Ripley, of David Ripley & Sons, 
can give information. 

WASHINGTON, D. C.—Congress will be petitioned 
for a bridge to be coustructed between Washington 
and Arlingtun. 


ERIE, PA.—The Pennsylvania & Erie R. R. Co. will 
build a 20-ft. arch stand over the stream of Belle 
Valley. The arch will be 130 ft. long. The company 
will also build at Irvington a double track iron 4-span 
bridge, 220 ft. in length, to replace the wooden bridge. 


HAYFIELD, PA.—The County Commissioners have 
rejected all bids received for the construction of the 
bridge at Jones’ Mill over Cussewago Creek. The 
bridge is to be a high truss and will be 94 ft. in length 
— ft. inside the abutments. New bids will be re- 
ceived. 


NEW BETHLEHEM, PA.—Pres. W. H. Barnes, of 
the Allegheny Valley R. R., states that eight or nine 
small bridges will be removed and replaced by iron 
ones. 


NORRISTOWN, PA.—The Bridge Commissioners have 
decided to construct a stone bridge over Swamp Creek 
near Sumnertown. There will be three 25-ft. arches. 
There will also be a 90-ft. iron bridge built in upper 
Hanover. 

CINCINNATI, 0O.—The County Engineer is preparing 
ieee for the repairs of Lost Bridge; also for a new 

ridge in Delhi township, and a bridge on Cluff pike 
and Anderson township. He was also instructed to 
submit the approximate cost of a bridge over the West 
Fork of Mill Creek. 


COLUMBUS, O.—Proposals will be received until July 
3 for the construction of a bridge over Scioto River, 
Franklin Co. The bridge will be a single span, pin 
connected, through truss, with inclined end posts; 
length of truss 171 ft, ¢. to c. of end pins. Height of 
truss 30 ft. Biue prints can be seen at office of County 
Surveyor. Henry J. Caren, County Auditor. 

PIQUA, O.—The County Comrs. have passed a reso- 
lution to construct a new iron truss bridge in Bethel 
‘Township, over Lower Honey Creek. 

VERNON, IND.—Bids will be received until June 21 
by Cotars. of Jennings Co., for the erection of a high- 
way bridge over G m Creek at San Jacinto Ford, in 
Bigger Township. W. A. Shuck, Aud. 


CHICAGO, ILL.—Halstead St. viaduct will be rebuilt 


to 
The 


at once. Before the grade crossing question was re- 
ferred to the Term Commission, Commissioner Al- 
drich had —— lans for a new viaduct to cost 
$200,000. e several railway companies hail accepted 


the plans and eed to stand the expense, but nego- 
tiations were broken off by the creation of the Terminal 
Commission. Now, it is stated, Mr. Aldrich intends to 
have work begun on the old plans. 

MILWAUKEE, WIS.—At a meetin 
resolutions were passed 
once secure the issue of & 
by last_legislature, for 
Buren St. viaduct. 


of the citizens 
ting the Council to at 
,000 of bonds authorized 

e construction of the Van 


RAPID CITY, 8S. DAK.—Bids will be received yd 
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over Creek near Creston, P. 
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ENGINEERING NEWS. 


KANSAS CITY, MO.—The County Clerk has been 
authorized to advertise for bids for a $75,000 bridge, 
to replace the one at foot of Kansas Ave. 

AUSTIN, TEX.—A bridge will be built over the Colo 
rado River at the foot of Brazos St. J. 8S. Hollen- 
beck, Chicago, Il. 

PUEBLO, COLO.—City Engineer Elder will advertise 
for 30 days for bids for the construction of Fourth St. 
bridge. 

NAPA, CAL.—Bids will be received until June 20 for 
building an iron und steel drawbridge over Napa River 
on Third St. T. F. Raney, Cy. Clk., Napa, Cal. 


WATER-WORKS. 


New England. 

FARMINGTON, ME.—The Farmington Water Co,, 
chartered last year, wishes bids for works, estimated 
to cost $25,000. It is proposed to pump water from 
Sandy River, in the northern outskirts of the town, 
to a stand-pipe on Powder House Hill. It is proposed 
to set SS hydrants. Ergr., M. M. Tidd, Boston; Pres., 
br. J. J. Linsecott; Treas., K. O, Greenleaf; Clk., Dr. 
F. H. Russell. The “Bouney system" now furnishes 
spring water for domestic purposes only, and is said to 
have no charter. 

BERi.IN, N. H.--It is reported that the Berlin Aque 
duct Co, is about to close contracts for the building of 
works. 

MEREDITH, N. H.—A meeting will be called for 
June 16 to vote on the question of establishing a system 
of water-works for domestic and fire purposes. 

BRADFORD, VT.—Proposals will be received until 
June 15 by the Water Commissioners, Bradford, for the 
construction of a reservoir in counection with the water 
now being constructed. The plans were pre 
paves by Saml. M. Gray, Providence, R. LL, and may 
” geen at office of the Commission. H. A. Winsiip, 
Secy. 

ST. JOHNSBURY, VT.—'The question of obtaining an 
additional supply will probably be settled by the vil 
lage this month. There is talk of drawing from Joe's 
Pond, and of having Engr. Joel Foster, of Montpelier, 
report cn the subject. Address E. L. Hovey, or T. C. 
Fletcher. 

ATTLEBORO, MASS.—The district has voted to in- 
troduce a new supply from the valley of the Seven Mue 
River. Appropriations for this purpose will be con- 
sidered at a district meeting, June 8. 

CHICOPEE, MASS.—The city has voted, 667 to 75, 
to buy the works of the Chicopee Water Co. Probably 
the price will be determined by arbitration. The 
works will eventually be improved. 

QUINCY, MASS.—The city took possession of the 
property of the Quincy Water Co. June 1. A price must 
yet be fixed. 

UXBRIDGE, MASS.—Engr. P. M. Blake, Hyde Park, 
has been making surveys for extensions. 

WEST SPRINGFIELD, MASS.—At a town meeting, 
June 1, the people voted to buy the property of the 
West Springfield Aqueduct Co. 

WORCESTER, MASS.—The Council Water Commit- 
tee will recommend the laying of 500 ft. of 16-in., 5,900 
ft. of 12-in., and some 6-in. pipe. 

EAST HARTFORD, CONN.—The East Hartford 
Water Co. is making an effort to introduce a system 
into the town. Engineer Hicks and Percy 8S. Bryant 
are interested. 

NEW HAVEN, CONN.—A dam, 1,000 ft. long and 64 
ft. high, is now being built on the Woodbridge system, 
at Bethany, to provide a storage reservoir. The capac- 
ity of the reservoir will be 180,000,000 gallons. Des. 
and Ch. Engr., H. B. Gorham; Constr. Engr., Frank 
Bruen. 

Middle. 

LIBERTY, N. Y.—Bids are wanted until June 15 for 
$20,000 of village water bonds. Clk., F. M. Buckley. 

PHOENICIA, N. Y.—The Phoenicia Water-Works Co. 
has been incorporated; directors, J. L. MeGrath, A. J. 
Simpson and others; capital stock, $12,000. 

JERSEY CITY, N. J.—It is reported that the East 
Jersey Water Co. is making surveys in the Rockaway 
River drainage area, with the idea of supplying Jersey 
City from this source. No contracts, or so far as 
— negotiations to this end have yet been entered 
nto. 

EDWARDSVILLE, PA.—It is reported that the 
Spring Brook Water Co. is laying a 12-in main from 
Forty Fort Borough to this place. 

MONTROSE, PA.—Works are still projected. It is 
said that Carbondale and Jermyn parties have been 
looking over the ground. 

PHILADELPHIA, PA.—It is probable that the city 
will soon offer for sale $1,000,000 of bonds for the con- 
struction of the proposed new reservoir. 

RIVERTON, PA.—The Riverton Water Co. has been 
incorporated; Treas., John A. Herman, Harrisburg; 
capital stock, $40,000. 

Southern. 

ELLICOTT CITY, MD.—The Council has accepted the 
proposition of Joseph Schreiber to put in works. There 
will be at least 14 hydrants, for which $300 per annum 
will be paid. Estimated cost, $10,000. 

TALLAHASSEE, FLA.—Another tank is talked of by 
the company. 

FORT GIBSON, MISS.—It is reported that a company, 
in which Messrs. eee Goephel, Drake and J. 
McMartin are interested, s been organized for the 
purpose of building water and electric light plants. 


North Central. 

WYOMING, 0.—Pro Is will be received until June 
20 by the Trustees of the Water-Works for 7.170 ft. 
of 10-in. cast iron pipe, 7,420 ft. of 6-in., 18,040 ft. of 
4-in., 88 special castings, and 40 fire hydrants. 

GREENVILLE, 0.—Engr. J. W. Hill, Cincinnati, has 
been employed to make a survey and report on works. 

HAMMOND, IND.—A contract for additional work, 
Saas to $50,000, has been awarded to Hemington 

ros. 

BLOOMFIELD, IND.-—It is reported that the 
have voted against works. oe 


MAYVILLE, MICH.—A second water-works 
has resulted in a yote for the works. ths oat oe 


H¢ 15 


NILES, MICH.—It Is stated that the Niles Hydraulic 
Co. will roof its reservoir, extend the mains and other- 
wise improve the works. 

LACON, ILL.—A. J. Harmon, C. E., of 
prepare plans for a system of water-works 
be advertised for. 


Peoria, will 
ids will 


Northwestern. 


CEDAR RAPIDS, IA.--It is reported that the com- 
pany will sink three additional artesian wells, add a 
pump, build two 100,000-gallon basins and lay three 


miles of mains this year 
GRINNELL, IA. 
suing bonds for 
posed. 
ORANGE CITY, ITA.—It is reperted that this place 
will soon have water and electric light plants 


rhe pipe has been bought 
June 18 the people will vote on is 
works. A supply from wells is pro 


IOWA FALLS, IA.—Proposals for the construction 
of water-works will be received until June 20. Spect 
tieations may be obtained from S. P. Smith, Mayor 

PINE RIDGE, S. DAK.—Proposais for five lft 


windmills, with towers, tanks, pumps and galvanized 
iron pipe will be received until June 21 by Capt. G. I 
Brown, U. S. A., Pine Ridge Agency. 
LAKE CITY, MINN.—Works are 
CHADRON, NEB.—The substitution of a gravity for 
the present pumping system will soon be started 
DILLON, MONT.—The people have just voted, 8° to 
13, in favor of issuing bonds for works. 


projected 


Southwestern. 


ORANGE, TEX.-—The Orange ice iter 


Light & W 


Works Co. has been organized. Pres., L. Miller; Secy 
and Treas., W. W Reid; capital stock, $40,000 
GUTHRIE, OKLA. T.-—It is probable that $50,000 


of bonds for works will be issued 
Pacific. 

BALLARD, WASH.—The people will vote on the is 
suance of $8,900 of bonds, of which $7,400 will be used 
to purchase the works of the West Coast Improve 
ment*Co. and the remainder for improvements. ‘ 

ARTESIAN WELLS. 

MELROSE, FLA.—There is talk of a well 

TALLAHASSEE, FLA.—The Tallahassee 
Works Co. talks of sinking another well. 

CEDAR RAPIDS, IA.—The Cedar Rapids Water Co 
proposes to sink three wells this season. 

IRRIGATION, 

WINTER HAVEN, FLA.—Benton & Upson, Jackson 
ville, have contracted to put in a plant for J. RK. Davis 
to irrigate 12 acres. 

SAN BERNARDINO, CAL.—The Arrowhead Reser 
voir Co. will receive bids until June 16 for construct 
ing one or all of five sections of a canal about 25 miles 


Water 


long. There will be four tunnels, one 1,700, one 1,300 
and two 500 ft. long, approximately. There will also 
be trestles, flumes and bridges on the line. Ch. Engr., 


A. H. Koebig. 


NEW COMPANIES.—Lucern Land & Water Co., to 
operate in Wyoming and Utah, with principal office 
at Salt Lake City. Pres., Adolph Jessen: Secy. and 
Treas., James McGregor; $50,000, Bailey Lake, Ditch 
& Reservoir Co., Larrimer Co., Colo.; $10,000. Fremont 
Park Water Co., Ogden, Utah. Pres., H. E. Steele; 
Secy., W. L. Stewart; $12;000. 

SEWERS. 

AUBURN, ME.—The Council has voted to ¢ 
sewers in seven streets. 

DOVER, N. H.—Preliminary estimates have been pre 
pared for a sewer to cost about $15,000. The work in 
eludes 800 ft. of 24-in. pipe; 1,200 ft. 18-in.; 2,500 ft 
15-in.; 1,100 ft. 12-in. 

MANCHESTER, N. H.—The Amoskeag Mfg. Co. 6f 
fers to construct a sewer through Coolidge Ave. if 
the eity will furnish the pipe and a man to lay it. The 
street will afterward be concreted. 

BOSTON, MASS.—The lowest bid for section 41 was 
that of Moulton & O'Mahoney, $38,380. The highest 
was $70,170. ° 

NEWBURYPORT, MASS.—Sewers will be construct- 
ed in several streets, at a cost of about $13,000. 


mstruc 


BROOKLYN, N. Y.—Bids are asked wuniil June 12 
for sewers in six sections of Sewer District No. 39 


J. FP. Adams, Comr. Cy. Wks. 
BUFFALO, N. Y.—The Department of Public Works 


will receive bids until June 15 for 12 to 241n. tile 
sewers. 
FORT NIAGARA, N. Y.—Bids will be received until! 


June 16 for a sewer system. water tank and trestle, 
and intake well. E. L. Loveridge, A. A. Q. M., U. S. A 
JAMESTOWN, N. Y.—The surveys have been com 
pleted for a system of sewers, about five miles long 
at an estimated cost of $100,000. 
MOUNT MORKIS, N. Y.—It is reported that a com- 
pany is being formed to construct a system of sewers 


J. F. Conners is interested. 
MIDDLETOWN, N. Y.—The Council has voted in 


favor of several sewers. 

WATERTOWN, N. Y.- 
Emerson St. 

YONKERS, N. Y.—Bids will be received until June 12 
for sewers In five streets. John Pagen, Jr., Cy. Clk. 

READING, PA.—Bids are asked until June 13 for a 
storm water brick sewer. 8S. 8. Hoff, Cy. Engr. 

LEXINGTON, VA.—Prof. D. C. Humphreys has been 
directed to make a survey and report the probable 
cost of a sewerage system for the southwest portion of 
the town. 

ROANOKE, VA.—The Board of Public Works will re- 
eeive bids until June 20 for a 48-in. cireular brick drain 
885 ft. long. and a 6x 11-la. brick and rubble drain 
1,700 ft. long. “ 

TAMPA, FLA.—It is proposed to issue bot#ls for 
$200,000 for sewers and paving, in accordance with 9 
report recently submitted. 


sids are asked for a sewer in 


COLUMBUS, 0.—The City Engineer estimates the 
cost of the pro extension of the intercepting sewer 
; 230,000 
,000 cu. yds. of excavation, 


as follows: 110,000 square hand brick, $17, 
common brick, $27,000; 60, 
$36,200. 
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FREMONT, O.—The Council has voted to construct a 
trunk sewer in two districts, 

MARIETTA, O.—The Committee on Sewers has been 
instructed to ask for bids for plans and specifications 
for a sewerage system. 

HINSDALE, ILL.—Bids are asked until June 18 for 
laying water supply pipes, main sewers with manholes 
and catch basins, and other improvements in several 
streets, E. P. Hinds, 

MILWAUKEE, WIS. 
for ten pipe and brick sewers. 
Mhingr. 

OMAHA, NEB.--The City 
plans for sewerage extensions. 
00 have been sold, 

SIOUX FALLS, 8. DAK.—Rudolph Hering, of New 
York, has submitted a proposition for preparing the 
plans for a sewerage system. 

DENVER, COLO.—The contract for the sewer in 
West Denver has been awarded to J. M. O'Rourke at 
$06,033. 

REDLAND, CAL.—The city is about to ask for bids 
for a storm water system. 

HIGHLANDS, COLA).The City Engineer has pre- 
pared specifications for nearly nine miles of sewers, 
Bonds for $26,000 have been sold. 

STREETS. 

PROVIDENCE, R. 1L.-—The Board of Aldermen .has 
voted street improvements to cost about $50,000, 

BOSTON, MASS.—The Park Commissioners will re 
ceive bids until June 2% for exeavating and grading. 

BROOKLYN, N. Y.-—Bids are asked until June 16 for 
paving two streets with cobblestones. J. P. Adams, 
Comr. Pub. Wks. 

BUFFALO, N. Y.-Bids are asked until June 15 for 
paving six streets; brick, medina stone and asphalt. FE. 
F. Bishop, Secy., Dept. Pub. Wks. 

DUNKIRK, N. Y.—Bids will be received until June 
21 for two contracts. F. A. Dunham, Cy. Engr. See 
advertisements, 

ROCHESTER, N. Y.--The Council has voted to pave 
one street; estimate, $45,000. 

NEWARK, N. J.—fiids will be asked for paving six 
streets, 

NORRISTOWN, PA.—Bids are asked until June 22 
for paving two streets with stone blocks, asphalt blocks 
or vitrified brick; approximate quantity, 16,892 sq. yds. 
M. LD. Patterson, Engr. See advertisement. 

PHILADELPHIA, PA.--The lowest bid for paving 
Broad and other streets with asphalt was that of the 
Vulcanite Paving Co., $277,817, with 6 ins. of concrete, 
or $201,668, with 8 ins. The highest bid was $548,120 
or $576,520. 

HUNTINGTON, W. VA.—Bids are asked until June 
15 for about 20 squares of paving. L. W. Lute, Cy. 
Engr. 

ALLIANCE, 0O.--Bids are asked until June 25 for 
macadamizing Ely St. Thos. Casselman, Cy. Clk. 

CINCINNATI, O.—-The Board of Administration will 
receive bids until July 16 for the improvement of Eighth 
St., three eontracts. The work is in connection with 
the viaduct, and includes grading, filling, granite curb- 
ing, macadamizing, cement and brick paving. 

CLEVELAND, 0.—Ordinances have been prepared for 
paving to cost nearly $1,000,000, The work will be done 
next year, 

DAYTON, 0.-As a result of the legal contest over 
the paving of West Third St. with first-class Medina 
stone, which we noted Feb. 20 as awarded to Ed. Ryan 
at $142,000, the work will be readvertised. Property 
owners have petitioned that the paving be with brick 
or Hayden block. 

INDIANAPOLIS, IND. 
preving eight streets. 

Sernorr, MICH.—The following are the lowest bids 
for three contracts: (1) Warren-Scharf Asphait Paving 
Co., asphalt, $78,561; T. J. Kennedy, cedar blocks on 
concrete, $49,072; M. L. MeCarron, block stone or 
granite, $92,572; (2) Eugene Robinson & Co., asphalt, 
$48,622; Archibald Grant, cedar on concrete, $21,587; 
M. L. McCarron, block stone ar granite, $54,353; (3) 
Warren-Scharf Co., asphalt, $32,523; T. J. Kennedy, 
stone block or granite, $39,917; M. L. McCarron, brick, 
$24,507. 

LANSING, MICH,—It is expected that one street will 
be paved with brick; estimate about $50,000. 

NEBRASKA CITY, NEB.--W. E. Bogart, Cy. Eugr., 
writes us that the city has just voted $10,000 intersec- 
tion bonds for repaving with vitrified brick in places 
of decayed blocks. About 15 blocks will be laid this 
summer. 

DENVER, COLO.—The Board of Public Works will 
open bids July 1 for paving one street with stone. 

SALT LAKE CITY, UTAH.—Three streets will be 
paved at an estimated cost of about $148,000. 

TORONTO, ONT.—The City Engineer has reported 
estimates for paving to cost nearly $600,000. Bids will 
be received until June 14 for six contracts; the es- 
timates aggregating $157,189, and including asphalt, 
$74,719, and cedar blocks, $71,000. 

ELECTRICAL. 

GOVERNOR'S ISLAND, N. Y.—Bids are asked until 
June 30 for electrical material and supplies for one 
vear. Frank Heath, Ordn. Dept., U. 8. A., Sandy 
Hook Proving Grounds Office. 

GREENBUSH, N. Y.—Bids are asked until June 14 for 
©) ineandescent lights of 25 ¢, p. each. J. D. Glenn, 
Village Clk. 

LANSINGBURG, N. Y.—The Lighting Committee has 
been authorized to ask for bids for electric street 
lighting. 

NEW YORK, N, Y.—The Edison Electric Mluminating 
Co. has voted to inerease its capital stock from 
$2,000,000 to $6,500,000, 

ROSLYN, N. Y.—It is proposed to light the village by 
electricity. Address Town Clerk. 

SEA CLIFF, N. Y.—A 15-years’ franchise for electric 
lighting has been awarded to H. A. Kibbee, Brooklyn. 

SING SING, N. Y.—We are informed by G. W. Lock- 
wood that contracts have been awarded for one year 
at $25 per lamp, to the Electric Light Co. for 25 ¢. p. 


Bids are asked until June 14 
G. H. Benzenberg, Oy. 


Engineer has prepared 
Sewer bonds for $5v,- 


Bids will be asked for im- 
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electric lamps, and the Gas Light Co. for 22 c. p. gas 
lamps. 


BATON ROUGE, LA.—Bids are asked until July 4 for 
lighting the city by electricity or otherwise. Address 
the Mayor. 


LOUISVILLE, KY.—The new contract with the 
Louisville Gas Co. provides that 156 lights shall be 
furnished until Dec. 31 at $66 per light, additional lights 
until then and all lights thereafter to be at the rate of 
$54 each per year for five years, The city is now lighted 
by 156 electric lights and 2,551 gas lights. 

KAU CLAIRE, WIS.—-D. Drummond, D. R. Moore and 
J. Barbour are forming a new electric light company, 
and will ask for a franchise for 20 years. 


HIGHLANDS, COLO,.—The Denver-Highlands Electric 
Co. offers to furnish incandescent lights for 744 mills 
per hour, and 2,000 ¢. p. lights for $11.50 per month. 
The Denver Consolidated Electric Co. desires the 
Council to extend its contract for five years. 


NEW PROJECTS.--It is reported that arrangements 
are about to be made to establish plants at Elkton and 
Laurel, Md.; also that the City Councils at Columbia, 
Ss. ¢., and Atlanta, Ga., are investigating the advisa- 
bility of erecting municipal plants. 

NEW COMPANIES.- Peoples Electric Light & Power 
Co., Silver Creek, N. Y.; $20,000; H. W. Allen, Chas. 
Harmond. Electric Supply & Construction Co., Pitts- 
burg. Pa.; $100,000; W. E. Card, W. B. Childs, Utiea, 
N. Y. Lewiston Light, Heat & Power Co., Lewiston, 
Pa.; $12,000; C. S. Pardoe, F. 8. Marr. New Berne 
EBlectric Light & Water Co.. New Berne, N. C.; $160,- 
ooo; W. C. Clark, Wakefield, R. L; R. P. Williams. 
Rome Electric Mfg. Co., Chicago, TH.; $100,000; H, E. 
King, L. J. Moo re.Lowell Electric Light Co., Lowell, 
Mich. : $60,000; O. C. MeDonald. C. KE. Church. 
Electric Co,, El Paso, Tex.; $100,000; E. B. Bruns, Pay- 
ton Edwards. 

CONTRACT PRICES. 

SEWERS.—Meriden, Conn.—The following are the 
contract prices for sections 2, 3 and 4. which we noted 
last week as awarded to A. Brazos & Sons, Middletown. 
The quantities are the totals of the three sections: 
26-in. brick sewer, 4.040 ft., per lin 27 
in. brick sewer, 6.370 ft., per lin ft BB 
24-in. cast iron pipe, 940 ft., per lin ft 8.50 
18-in. cast iron pipe, 4,300 ft., per lin ft _ 1.40 
1S8-in. pipe sewer, 5,550 ft., per lin. ft.. 40 
Y's, 500, each 
Slants, 400, each 
Manholes, less than 12 ft.. .. per lin. ft... 
Manholes, more than 12 ft., 135 ft.. per lin ft... 
Special brick work, Rosen., 60 cu. yds., per cu. yd 
Special brick work, Port., 7 cu. yds.. per cu. yd.. 
Unecoursed ashlar, 35 cu. yds., per cu. yd 
«in. drain below sewer. 7,000 ft., per lin ft 
Exeay. below grade, 2,400 cu. yds., per cu. yd.... 
Broken stone, 10 cu. yds., per en. yd 
Gravel, 600 cu. yds., per cu. yd 
Rock exeay., 2,010 cu. yds., per cu. yd 
6-in. piles, 1,500 ft.. per lin ft 
Iron castings. 45.000 Ibs... per Ib 
Wrougit or rolled iron, 3,000 Ibs., per Ib 
l'ipe for stream crossings, 12 tons, per ton 
Timber foundations, 40 M., per M.............- 
Sheathing left in trench, 14 M., per M 
18-in. water gate, 3, each 
10-in. water-gate, 3, each 

STREET WORK.—Johnstown, Pa.—The lowest bid for 
paving was that of J. ©. MeSpadden: Furnishing and 
paving with vitrified firebrick, $1.50 per sq. yd.: block 
stone, $2.40; asphalt block, $2.64; curbing, 65 cts. 
per lin. ft. 

Omaha, Neb.—The following contracts have been 
awarded: Hugh Murphy, 20,000 sq. yds. of paving 
with red Colorado stone, $1.98 per sq. yd.: J. W. 
Furnas & Sons, sidewalks. white end red Colorado 
stone, three inches thick, 26 and 24 cts. per sq. ft.; 
Ohio flagstone and Indiana stone, 25 cts.; Kansas 
stone, 18% cts. 

Lynchburg, Va.—The contract for paving 7,000 sq. 
yds. with vitrified brick upon a 14-in. foundation has 
been awarded to J. E. M. Hanchel & Co., Roanoke, 
ut $1.68 per sq. yd. 

Detroit, Mich.—The lowest bids received for paving 
two streets were $3.40 per sq. yd. for stone, $2.96 for 
asphalt and $1.72 for cedar. 

STONE.—Portland. Me.—The only_ bid received by 
Col. P. C. Hains for the jetty and wharf work, at 
Kennebunk, was that of G. W. Andrews. Biddeford; 
$2.75 per cu. yd. for dimension stone and filling for 
wharf, $1.65 for dumping stone about the jetty, and 
$25 each for fender timbers. 


WATER-WORKS’ SUPPLIES.—Montreal. Que.—Con- 
tracts have been awarded as follows: Canada Pipe 
Co., 2.800 tons of pipe, $37 per ton: 430 tons of iron” 
castings, $50 per ton; of Amasse, 430 tons of iron cast- 
ings, $50 per ton; Garth & Co., 2,500 Ibs. of brass cast- 
ings, 14% cts. per Ib.; W. C. White, pig lead, $64.90 per 
ton. 

Harrisburg, Pa.—The Water Department has made 
the following awards: Mellert Foundry & Machine 
Co., Reading, 4-in. pipe, $26.80 per gross ton; 6-in., 
$26.76: special castings, 24% cts. per Ib.; Rensellaer 
Mfg. Co., Troy, N. Y., 4in. valves, $7.40 each; 6-in.; 
$12: S-in $18.25; 10-in., $25.40, 12-in., $33.50; 16-in., 
$67.25; 20-in., $100; 23-in., $162; 30-in., $205. 

DREDGING AND JETTY WORK.—Jacksonville, Fla. 
—Contracts for work in the St. John’s River have 
been awarded by J. H. Bacon, Engr., as follows: J. A. 
Bryan, River View: dredging. 15 cts. per cu. yd. in 
scow: total. $105,000; R. G. Ross, Jacksonville, stone, 
$2.20 per cu. yd; shell, $1; material, 50 cts. and 58 
ets. per sq. yd.; total, $100,500. 

DREDGING.—Albany, N. Y.—The contract for dredg- 
ing 37,000 cu. yds. at Stuyvesant has been awarded 
to E. M. Winnie, Albany, at 15 8-9 cts. per cu. yd. 

IRON WORK.—Charleston, W. Va.—The lowest bid 
for the iron work for movable dams on the Great 
Kanawha River was that of F. J. Myers Mfg. Co., Cov- 
ington, Ky., 495,000 Ibs. wrought iron, 5% cts. per 
lb.: 38,500 Ibs. cast iron, 3% ets. per Ib.: two manoeu- 
vering winches, $175.55 each; total, $29,026. 


MISCELLANEOUS. 

DREDGING PLANT.—New Orleans, La.—Bids will 
be received at the U. 8S. Engineer Office until Ang. 1 
for a Gredging plant near Turnbull Island. Lieut. 
John Mills, A. 


El Paso » 


CULVERTS.—South Warsaw, O.-—-Bids are asked un- 
=) June 15 for 13 stone culverts. C. A. » Twn. 


BULKHEAD.—Baltimore, Md.—Bids are asked untt! 
June 14 for a bulkhead about 1,080 ft. long. A. E. 
Smyrk, Cy. Comr. 

BRICK AND DREDGING.—Toronto, Ont.—The City 
Kugineer will receive bids until June 14 for the annuai 
supply of brick; also for dredging slips. 

MANUFACTURING AND TECHNICAL.’ 

LOCOMOTIVES.—The Schenectady Locomotive 
Works, Schenectady, N. Y., are building a two-cylinder 
compound ten-wheel engine and a non-compound eight- 
wheel engine, both for passenger service on the Penn- 
sylvania. The Khode Island Locomotive Works, Provi- 
dence, R. L, have orders for 15 ten-wheel and 5 six- 
wheel switch engines for the Ohio & Mississippi: The 
Cooke Locomotive Works, Paterson, N. J., have built 
a two-cylinder compound engine, which has been tried 
on the Delaware, Lackawanna & Western. The Brooks 
Locomotive Works, Dunkirk, N. Y., have completed 
engines for the Ulster & Delaware and the Silver City 
& Northern. 

CARS.—The Gilbert Car Mfg. Co., Troy, N. Y., i 
building passenger cars for the Delaware & Hudson. 
The Laconia Car Co., Laconia, N. H., has an order for 
106 ears for the Burton Stock Car Co. The Ensign 
Car & Mfg. Co., Huntington, W. Va., is building 2x0 
short, high coal cars of 60,000-Ibs. capacity for the 
Chesapeake & Ohio. The Jackson & sharpe Co. Wil 
mington, Del., is building 50 passenger cars for the 
Cuengo, Burlington & Quincy. ‘The Barney & Sriith 
Mfg. Co., Dayton, O., has been reorzanized:; the cot- 
pany has built two large sleeping cars for the St. 
Paul & Duluth, 


RAILWAY BULLDING.—The Illinois Central R. R. 


_ has let contracts to Oliver Sollit, Chicago, for erecting 


a 40 stall roundhouse, and to James Downey, Chicago, 
for erecting a new machine shop, 160 500 ft. Both 
buildings will be at Burnside, a suburb of Chicago, 
wnd work is to be comimenced at once. The King Iron 
bridge Co., Cleveland, O., has been awarded the con- 
tract, through its western representative, John Lundie. 
for furnishing the material for the new trainshed and 
station at Twelfth St. (Eng. News, April 28.) 

REMINGTON & CO., general contractors, have been 
awarded a contract for additional work on the Ham 
mond, Ind., water-works, amounting to $50,000. They 
were the contractors for the new works just completed. 
rhis company makes a specialty of advancing money to 
towns for making public improvements where they 
cannot issue bonds for the full amount, taking 25 to 
‘O% payment ir town bonds, giving the town 15 to 
<0 years in which to pay for them. 


THE Q. & C. CO., Chicago, Ill., states that the 
xamphiet on “Economies in Maintenance of Way,’ by 
3enjamin Reece, noted in our issue of May 5, has 
been in such demand by railway officials for distribu- 
tion among their track men that a large second 
edition has been ordered, and the company will take 
pleasure in sending them to any officials desiring copies. 


NEW COMPANIES.—Adamant Mfg. Co., Syracuse, 
N. Y.; $500,000; a consolidation with the Imperial Ce- 
ment Co., of Albany; C. T. Brockway, E. T. Bamelee 
and 8. 8. Ruston. Southern Illinois Prospecting & Min- 
ing Co., Chicago, [ll.; $100,000; to mine gypsum, 
slilea, ete.; T. C. Mason, Gotfried Fuchs and A. G. 
Mason. National Supply Co., Baltimore, Md.; $100,000; 
R. 8. Culbreth, C. J. Merriken and A. P. rice. Chi- 
cago Improvement Co., Chicago, Il.; $150, ; railway 
building and contracting; Louis C. Thompson, R. A. 
Wade and F. 8. Amick. Hudson Docking & Terminal 
o., Hackensack, N. J.; $100,000; J. H. Ramsey, J. F. 
White and D. A. Pell. Elliott & Cornell Co., Orange, N. 
J.; $60,000; railway, bridge and general construction; 
J. S. Elliott and C. F. Cornell, of New York, N. Y.; D. 
W. Richards, Orange, N. J. ‘Union Metal Reduction 
Co., Chicago, Ill.; $5,000,000: W. M. Bolles, E. B. 
McCann and J; B. Duduit. Black Hills Tin Metal & 
Developing Co, Chicago, Ill.; $1,000,000; M. D. Owen, 
Frank O. Filton and D. EB. Gregg. Quincy Paving & 
Edge Stone Co.; Portland, Me.; $10,000., Pres., J. Q. A. 
Fields, Quincy, Mass. 


CURRENT PRICES. 


_RATLS.—New York: $30 at Eastern mills, $30.75 at 
tidewater; old rails, $19.50 for iron and $16 for steel. 
Pittsburg: ,$30; old rails, $19 for iron and $15.50 to 
$16.25 for steel. Chicago: $31 to $31.50; old rails, $18 
for iron and $12.50 to $13 for steel. 


TRACK MATERIALS.—New York: steel angle bars 
1.6 to 1.7 cts.: spikes, 2 to 2.05 cts.; track bolts, 2.65 
to 2.75 ects. with square and 2.8 to 2.85 cts. with 
hexagon nuts. Pittsburg: splice bars, 1.75 to 1.8 ets. 
for iron and 1.8 to 1.9 ects. for steel: fron or steel 
spikes, 2.15 ets.: iron track bolts, 2.7 ets. with square 
and 2.8 cts. with hexagon nuts. Chieago: splice bars. 
1.7 cts. for iron and 1.75 cts. for steel; spikes, 2.1 to 
2.15 cts.; track bolts, 2.55 ets. with square and 2.62 
ets. with hexagon nuts. 


PIrl.—Cast iron, $20 to $30 per ton. Wronght iron, 
discounts as follows, at Pittsburg: 57 ont 47% per 
cent. on black and galvanized butt-welded; 67% and 
he per cent. on black and galvanized lap-welded. 
Casing 55 per cent. 

FOUNDRY PIG TIRON.—New York: $14 to $16 
Pittsburg; $13.50 te $14.75. Chicago: $13.50 to $15. 

LHAD.—New York: 4.25 cts. Chicago: 4.12 cts. St. 
Louis: 4.05 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2.1 
to 2.5 cts. for large lots, and 2.25 to 2.65 cts. for small 
lots; channels. 2.25 to 2.5 ets.; angles, 1.9 to 2 cts.; 
tees, 2.2 to 2.75 cts.; sheared iron plates, 1.85 to 2.25 
cts.; eteel plates. 1.85 to 1.95 cts. for tank. 2.05 to 2.25 
cts. for shell, 2.35 to 2.65 ets. for flange. 3 to 3.25 cts. 
for firebox. Pittsburg: beams, 1.9 to 1.95 cts. for large 
lots. and 2 to 2.1 cts. for small lets: channels, 1.9 to 
1.95 for large lots, and 2 to 2.1 cts. for small lots: 
angles, 1.85 to 1.9 cts.; tees, 2.4 cts.: universal mill 
plates, 1.8 to 1.9 cts. for fron and steel: sheared steel 
bridge plates, 1.95 to 2 ets.; refined bars, 1.7 for iron 
and 1.75 ects. for steel; steel pla 1.75 to 1.85 ets. 
for tank, 2 to 2.1 ets. for shell, 2.05 to 2.15 cts. for 
fiange. 3.5 to 3.75 cts. for fi 5 : beams, 
2 to 2.05 cts.; channels, 2 t¥ 2.05 cts.; . 1.85 to 
1.9 cts.; tees, 2.4 cts.: universal plates, 1.9 cts.: 
sheared steel tes, 1.95 cts.; steel plates, 2.3 to 2.4 
ets. for tank, 2,6 to 2.75 cts. for shell, 2.9 to 8 ets. for 











